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automatic 
mini-recorder! 


Incredible“@)= 


National RQ2105 “Mini” cassette 
recorder. Used by detectives, 
reporters. Revolutionary  1.C. 
(integrated circuit) perfected by 
National shrinks normal circuit 
to mini-size, gives amazing per- 
formance. Snap-in cassette. In- 
stant action. Auto vol. control. 
Electronic motor. Remote switch 
mike. Tie pin mike optional 
extra. 


Size: 6744" x 3%” x 1%” 


NATIONAL 


a ne ey ne ere ee a ee eee Se 


| To HACO DISTRIBUTING AGENCIES PTY. LIMITED, NAME vicccsoscenercseternmannsuanenieil neti tare eae | 
| 57-69 Anzac Parade, Kensington, N.S.W. 2033 | 
I Siaaea eend me ducher ieiomnation ADORESS evi en arnuuncaaamaanvrarsimniouaitenin hunni ] 
I on the RQ210S. | 
dois sh cosets reniogeesans nabiantad etdniesae ea RnR eamees! POST SOD FE ncanncsmiaionise I 

K613 


Printed and published by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 


ELECTRONICS 


Incorporating “RADIO, TELEVISION and HOBBIES” 


ABC certified circulation in excess of 47,000. 


Australia 


Volume 30, No. 9 


OODYERALGESACAERUEUANSEAAOOSSUNDUSEROSENATOCUEOSELOSODILOQEECAERINOREOOUDDORIERUGERISGASOISEYOUEODUELSONUCODNSONODOEObAxenteRtenACeTeCOdeseCOREsOeL Ga oeesbeSes ests UEEEOUUREREOSOORSRSODOSOECANCSOCSUELCUOOLCOOSUNCHOCGUESCEROESOOSOEELOCUNSONELOSUSHOUDOEUUCEDUESUENOCUUCLCEONESREOLEONOCA sR eecoes eer ones 


Editor: 


rape ra WILLIAMS, M.JI.R.E.E. 


Assistant Editor: 


PHILIP POW ON: A.M.I.R.E-E. 


(VK2ZP 
Technical Editor: 


JAMIESON BOWE B.A. (Syd.), B. 
Arechnaleny. W.), A.M.I.R.E.E. 


Aust.) 
Technical Staff: 


Editorlal Office: 
12th Floor, 235-243 Jone 
Bicacnay: Sydney, — Austral Nae 
2-0944, Ext 3S 34 2525-6-7, 


Postal Address: 


Box 2728, G.P.O., Sydney, 2001, 


traila, 


Advertising: 
aay SAYERS, Mgr. 
ILL SUMMONS, Re 


Offices: 8th Roce BS8- sate ‘Jones Phone 


Broadway, Ryd "Yas Ratan aniay 
. 1, 


-09 2508, 
CLARRIE Etvy Rene Melbourne, 
Little Collins Street, 3000. Ph. 67-8131. 


Circulation: 
A. Parker, 


Mor 
Offices 9th Flosr ies 243 Sones Street, 
Phone 


pigaanay Sydni Australia, 
2.0844; Ext, 2508, 2509; 


Subscription Rates—See back page. 


Representation: 
Melbourne-—John 


Brisbane—-Sungravure 


(Aust.) 


(Aust.) 


Street, 
Phone 


Fairfax & Sons Lt 
392 Little Cohins St., soak Ph. 67-8131 


Ltd.. 


Elizabeth Street, 4000. ON 2-6688. 


petites A Fairfax & Son 


Perth—+Sungravure Pty. L 
Street, 6000. Phone 23-4513 


Newcastle, 


AY 
apers Ltd. 22 Bolton Street 
hone 2-3696. 
London—John Fairfax & Sons 
Ltd., Reuter Building, 85 Fleet eee 
New | York—"'The Sydney 
Herald’ Ltd., ‘Times Annes! 229 


43rd Street. 
Distribution: 


Be iets Neate ieaer | « 
eT OU etor re Be ei ibee pees Sincerely do we ext compliments of the season to 

Ltd., 392 Little Coilins Street, Mel- iG’ 

bourne; in outh Australia by S$ readers and BA aig EIN 

gravure Pty, Ltd. 104 urrie Street 

Wasteons Press Western Quesistand b ASS 59. 

: * ae fe A 

Secon Aa eta ASA? beat Mee ahs 30 W. 1. Wilkams 

mania by Davies Bros,, Ltd., ‘‘Mercury,” is 

Hobart, 
Aenea aveASNALUNUTAUUNAUAUENNTHCAUOUAUGEAOUSULECADELAUERRVUEEEAUA ELA DOUAEASAULAHEUHDEAUENTNNTENNUEEAbAEOeeaeNenesuaeaeusnaneaeaesnaueeoesaneansesectepisuasedapncnonrasavesnesosneunssenonegeopaggnavasvanenoneasventcevsoesuneasocnsgsnenncanenecnunseneuacoonessgunsrenacovacscatscgevcacoegesvataeneneaeonat 
December, 1968 7 
Character Recognition Machines 8 Designing a Crystal Clock .... 65 Trade Reviews and Releases .. 125 
Apollo Data Evaluation ...... 12 Transistor Oscillator/Testers 73 Technical Publications ...... 139 
Non-Magnetic Laboratory .... 15 The Serviceman ............ 77 Amateur Band News ........ 148 
U.K. Amateur Radio Exhibition 18 Cycles, Seconds and Hertz .. 84 Listening Around the World .. 161 
Airborne Weather Radar 21 A Reader Built It .......... 87 Answers to Correspondents .. 167 
Review — Robot Aids Cockpit Audio Topics — Transistor Damage Classified Advertisements .... 175 

Design... -- see eee eee 27 From Shorted Outputs 95 Subscription Form .......... 176 
Review — Chromatography Classical Reviews .......... 102 Classified Advts. Form ...... 176 
Developments “ie ES ES es 29 Documentary Records ...... 109 Advertisers’ Index .......... 176 

Review — Safety-At-Sea Service 31 Variety Fare .............. 113 Errata and Notes .......... 141 
Scientific and Industrial News 33 
Solid State Volt-Ohm Meter .. 40 COVER PICTURE: An array of instruments in the cockpit of a BAC 
Forum owe ee eee ee eee 52 One-Eleven airliner. The pilot is indicating a standby artificial horizon 
The “Programmable’’ UJT 55 developed by Ferranti Ltd., of Bracknell, Berks., England. Containing its 
Klystrons in Simple Terms .... 57 own gyro, it provides an unambiguous linear display of pitch and roll 
Tape Replay Preamplifier .... 58 attitude up to plus and minus 85 degrees. from normal. 


N.S.W.—Asscciated 


Ltd., 
104 Currie Street, 5000. Ph. Si- 3502. 
td.. 847 Hay 


News- 
2300, 


(Aust.) 


Morning 
Wes 


Aus- 


Tickling the Tapes... 


The gentle art of embezzlement has been 
practised ever since one man has had money to 
entrust to another. While many have “got away” 
with it, the risk of detection has remained high, 
because conventional books and documents can 
be scrutinised by anyone having access to them. 

Over the past few years, however, a very 
different situation has arisen. Not only has the 
number of business transactions multiplied, but a 


substantial proportion of all transactions is being effected, not by 
documents and books of account, but by computer-oriented business 
systems. And, recorded as punched or magnetic patterns on cards, 
tapes and discs, the information is not easy to scrutinise. In fact, 
computer methods are so incomprehensible to traditionally trained 
managers and accountants that they often have to rely heavily on 
electronic data processing operators for both the execution and the 


auditing of accounts. 


Not surprisingly, the temptation to “tickle the tapes” or to “cook 
the cards” has proved too strong for some and a recent news item 
has mentioned two specific cases in New York. They are probably 
not unique to that city. In one, the data-processing manager of a 
brokerage firm instructed the computer to write cheques to fictitious 
persons, all sharing his home address. Five years and $80,000 later 


he was found out, not by the auditors, 


delivery mistake! 


but because of a postal 


In the other case, an executive helped himself to $250,000. 
The auditors knew something was wrong and presumably knew who 
was responsible but, until the executive himself explained the method, 
they were unable to find out how the swindle had been worked. 


Seemingly, it is another example of human frailty that, having 
devised equipment capable of handling data many times faster and 
more accurately than before, it has become necessary to devise 
management procedures which will make it more difficult for those 
who understand it to manipulate it to their own ends. 


How rapidly each Christmas.ggems to follow the one before. 
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There’s a custom built Instrol hi-fi System to suit 
every possible purpose. For example, this prestige 
system, based on the magnificent new Instrol 
Cabinets “Series One Thousand.” We suggest the 
Kenwood TK250 Amplifier, and Dual 1019 Player 
(with Shure M75G magnetic cartridge), plus two 
Wharfedale Super 12 RSDD Speakers all fitted in 
Instrol Teak Cabinets one Model 1002 and two 
of enclosure 1001. Built and tested for $709.50. 

Many fine combinations can be produced to suit 
your requirements, with and without tape record- 
ers, in any of the craftsman-made cabinets from 


the Instrol range. Let us quote you for your 
choice. You can save more money if you preter 


to assemble your own from Instrol Cabinet Kits. 


Take Instrol Model 375 R.S. 
Cabinet, with two Wharfedale Super 10 Speakers fitted into Instrol 


Here’s another splendid sclection. 


Vented Enclosures. The cabinet work may be Queensland Maple, 
Teak or Walnut. For your amplifier, what better than Instrol, solid 
state Model 20-20, or Kenwood TK150 or Instrol Model ATI 
Amp-Tuner, Add Sony TC255 Tape Deck, and Dual 1015 (with 
Shure M44MG magnetic cartridge). Cost, within the range of 
$690.00 and $731.00. The same systems, but without tapedeck 
and fitted in Instrol Model 250 R.S. Cabinet, between $453.00 and 
$494.00. 


SPECIAL 


Two compact, shelf or table mounting systems —— quality at very 
low cost. 


(A) Instrol 20-20 Solid State Am- 
plifier, plus BSR UA70 Player, 
fitted to Instrol Model 75 
Cabinet (Teak) which feat- 
ures hinged perspex top. Add 
two Instrol-Mullard mini 

$229.00 


(B) Instrol 20-20 Solid State Am- 
plifier, plus Dual 1010F or 
Garrard AT60/2 Player, in 
Model 50 Cabinet, plus two 
Instrol-Playmaster Bookshelf 
speaker Systems (all Teak). 
$249.00, 


*““INSTROL WIDE BAND TUNER 
Solid State Model T-101 


A high quality hi-fi tuner designed to operate with all makes 
valve and solid state amplifiers. 


@ Wide band 530 to 1600KHz 
@ Tuning Meter. @ Efficient Noise filter, 


speaker systems, 


of 


@ RF. Stage. 

@ Built-in AC. Power Supply. 

: cry Bape 

e tates clearly mai on 

PRICE DETAILS: large illuminated scale. 
T101 TUNER (in Metal Case) .. $72.00 Housed in smart metal 
T101 TUNER (without case) .. oa fe ae a 
20-20 AMP. (in Teak Case) .. .. .. H ’ 
Combined 20-20-T101 in Teak Case .. . $176.00 With the Instrol 20-20 Am- 


Amplifiers and Tape Recorders. 
and we will gladly quote. 


mountin; 


Yes, we carry a range of imported Loudspeakers, Players, 
Please state your requirements 
All well-known brands stocked. 


@ INSTROL @ A.D.C. @ GARRARD 
@ FISHER @ DECCA @ SONY 

@ KENWOOD ® QUAD @ BRENNELL 
@ SANSUI @ LABCRAFT @ AKATI 

@ WHARFEDALE @ ALL BALANCE @ TEMPO 

@ GOODMANS @ DUAL @ LEAK 

@ SHURE @ ELAC 
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plifier, in attractive Teak 
cabinet (as illustrated) or 
less cabinet for panel 


PEE UR 


INSTROL CABINET KITS 


FURNITURE FOR 


JUST RELEASED, Combined ampli- 
fier/player cabinet. Model 75. Complete 
with friction stay-up perspex cover. 
Available kit of parts or built and 
polished. 


MAKE YOUR OWN HI-FI 


LITTLE MORE THAN HALF THE COST 


PRICE 


Kit of Parts, Teak .. $29.50 
Qid. Maple .. .. .. .. .. $26.00 
Built and Polished, Teak .. $38.40 
Qld. Maple .. .. .. .. .. $34.20 


So easy, a child can manage 
it. The Instrol way — a new 
simplified method of assembly. 
A hammer, screwdriver, few 
hours of your time, and you 
can make for yourself a com- 
plete high quality hi-fi cabinet 
setting, fully professional in 
appearance. 


Each kit is complete with all necessary timber 
parts, plus nails, screws, full, easy to follow in- 
structions. Speaker enclosure kits are complete 
with acoustic Inner-bond lining felt, and acous- 
tic grille cloth. Equipment cabinet kits in- 
clude hinges, knobs, catches, sliding stays, 
castors, slides, leg sets, etc. All timber parts 


Post coupon, call, or phone for 
free fully illustrated Instrol hi-fi 
cabinet brochure. It includes full 
specifications and down to earth 
price details of all Instrol cabi- 
net designs. (If writing please 
include postage stamp.) 


BROADWAY ELECTRONICS (SALES 
PTY. LTD. 
32 GLEBE PT. ROAD, GLEBE, N.S.W. 


Telephone 660-1171. Only 109 yerds from Broadway. 
OPEN SATURDAY MORNINGS. 


precision cut, fit together smoothly . . . panels 
are best quality veneered in selected Teak or 
Queensland Maple. . Instrol cabinet designs will 
cater for virtually any make of speaker, player, 
amplifier, and tapedeck. If required, all de- 


signs are available ready built and polished, but 
it’s highly economical and much more fun to 
make your own, 


oom en Oe ee ee es ee ee ee ee eee ee ee tee eee 


Send Coupon for FREE CATALOGUE. 
(Please 


SOO m nee re serene ererereseneesesevece 


(Ooo eeeeereeereserenssseeees 


() Instrol Hi-Fi ([] Instrol Cabinets 


enclose postage stamp.) 
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Fantastic is the word for the 


8. Selector 
Car/Outdoor 
Aerial. 


7. Press button 
for FM. 


6. Press button 
for SW Tuner 
(SW 2-SW 9). 


5. Press button 
for SW 1 
(60-187 m). 


4. Press button 
for MEDIUM 
WAVE (AM). 


3. Press button 


for LONG WAVE. 


2. Press button 
for PU. 


1. Press button 
for dial scale 
illumination 
(battery 
operation). 


® 
® 
# 
®@ 
® 
® 
: 
@ 


The new GRUNDIG TR6000 is no set for just everyone. 
Its technical brilliance, extraordinary ease of operation 
and its sturdy, fascinating looks will satisfy the most 
meticulous radio enthusiast. 


See and hear it at: 
Goldring Sales & Service (N.S.W.) Pty. Ltd. 
443 Kent St., Sydney 


or at leading retailers in all States 


9. Treble 
Speaker cut-off 
switch. 


10. “Bana 


Spread” key. 


11. Treble 
control. 


= 
rw 
> 
3 
oe 
“ 
z 
= 
= 
2 


12. Bass 
control. 


M+AM 


13. Volume 
control. 
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Technical Specifications: 


20 tuning ranges: FM, 17 x SW (SW 1: 
60-187 m, SW 2: 42-60 m and 49 m band, 
SW 3: 36-50 m and 41 m band, SW 4: 
26,5-37 m and 31 m band, SW 5: 21,5-30 m 
and 25 m band, SW 6: 16,5-24 m and 19 m 
band, SW 7: 14-20 m and 16 m band, 

SW 8: 12-16,7 m and 13 m band, SW 9: 
10-14 m and 11 m band), Medium Wave (AM) 
and Long Wave « circuits: FM 14 (3 can be 
tuned), AM (without SW Tuner) 9 (3 can be 
tuned); SW Tuner 14 (3 can be tuned) « 

19 + 1 transistors (17 of these are silicon 
trans) ¢ best possible cross modulation 

by field effect transistors * 14 + 2 diodes 
¢ tuned-in first stage on all ranges « double 
superimposition of SW Tuner with 4-circuit 
band filter * gain control: AM 3-stage, SW 
Tuner 3-stage with additional control, FM 
1-stage ° ferrite aerial for MW (AM) and 
LW; MULTI-MATCH telescopic aerial for 
FM and SW (switchable) * DUPLEX Single 
Selector tuning * separate SW rotating drum 
selector drive by means of a pull-and-push 


| Transistor 6000 


tuning knob » colour marks for station tracing 
° SW fine tuning for SW 1 © “Band Spread” 
key « switchable AFC on FM » AM band 
width selector switch * tuning indicator 
(S-meter) * battery voltage indicator * 2 
Superphone speakers (treble speaker can 
be switched off) * bass and treble control 

¢ 2 Watts push-pull output stage « battery 
operation by 6 x 1,5 V mono cells « built-in 
mains power pack TN 12 « dial scale 
illuminated * sockets for external power 
supply, earphone, external speaker, outdoor 
aerial, car aerial, outdoor dipole antenna, 
ground, record player/tape recorder ¢ 
receptacles for SSB device with switch-over 
to manual control, sound filter, product 
demodulator * cabinet: wood, w/leatherette 
covering, in black and walnut. 


Size approx. 44 x 26 x 12 cm 

= 18%” x 10%4” x 5”) 

Weight (incl. power pack), approx. 6.1 kg 
(w/out batt.) 


14. MULTI- 
MATCH tele- 
scopic aerial for 
FM + SW 
reception. 


4 OFF- OND 


15. On-Off 
Switch. 


16. Range 
selector switch 
(SW Tuner). 


17. Switch for 
AFC on FM, 
band width 
selector and 
battery voltage 
control. 


18. SW fine 
tuning indicator 
and battery 
voltage indicator. 


19. SW fine 
tuning (SW 1 
range). 

20. Station 


——————- selector for SW 
Tuner. 


21. Station 
selector for FM, 
SW 1, MW (AM) 
and LW. 


22. Slide marks. 


3 
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All KENWOOD Products— 


Masterpieces In Circuit 
Engineering- 
The Only Sound Approach To Quality 


@ 
@ 
@ 


30 WATTS SOLID STATE FET AM-FM STEREO RECEIVER TK-20U 


The TK-20U Solid State Stereo receiver 
powered by Silicon Transistors is reasonably 
priced (Aust. $219). It performs equally as 
well as the more expensive models. The 
features include 30 watts of total music 
power, (F.E.T. Field Effect Transistor) 3 gang 
tunging condenser, 5 IF Stages and a magnifi- 
cent bass and clean treble sound. For greater 
power, other amplifiers are readily available. 


v TK-20U 
*F.E.T. (Field Effect Transistor) 3 Gang Tuning Con- 
denser frontend for superior sensitivity, image 


rejection and cross modulation ratio. 
*5 IF stages with 3 limiters and wideband ratio de- 
tector have been incorporated to provide 40dB 
alternate channel selectivity and freedom from 
noise and interference. 
*4-position program source selector permits AM, 
FM AUTO, PHONO and AUX. 
*USABLE SENSITIVITY: 
FM: 2.5 microvolts (IHF Standard) 
AM: 10 microvolts (IHF Standard) 
*TOTAL MUSIC POWER: 
32 watts (IHF Standard at 4 ohms) 
30 watts (IHF Standard at 8 ohms) 
*FREQUENCY RESPONSE: 25Hz—40,000 Hz 
*DIMENSIONS: 143¢”(W), 434”(H), 11447(D) 


the sound approach to quality 
KENWOOD. 


TRIO ELECTRONICS INC. 


SOLE AGENT: Jacoby, Mitchell & Co., Pty., Ltd. Head Offlee: 469-475 Kent Street, Sydney Tel: 26-2651 Melbourne: 15 Abbotsford Street Tel: 30-2491 Brisbane: 56 Ed- 
ward Street Tel: 2-6467 Adelaide: Truscott Electronics, 64 Hindmarsh Square Tel: 23-3024 
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BOOKSHELF TYPE 4-WAY 40 WATTS SOLID STATE STEREO 


5 SPEAKER SYSTEM KL-60 AMPLIFIER TK-150U 

v KL-60 Vv TK-150U 

*60 watts input, 5-speaker, 4-way system *40 watts of IHF Standard total music power 

*Designed for use with solid-state amplifiers *All transistor amplifier provides wide 20 to 50,000 Hz 
*Four-step tone selection frequency response and 20 to 60,000Hz power band- 
*Completely sealed enclosure width. : 

*Smooth 4-way crossover *5 pairs of input terminals for MAG, AUX 1, AUX 2, TAPE 
*Mounted speakers: 12-inch, free-edge woofer x 1 (Bass) REC and TAPE PLAY. 

6's inch cone squawker x 1 (lower midrange) *Damping factor: 40 (at 16 ohms), 20 (at 8 ohms) 

4 inch cone squawker 1 (higher midrange) *Dimensions: 104*(W), 44"(H), 934(D). 


Horn-type tweeter x 2 (Trebie) 
*Frequency response: 30Hz to 20,000Hz 
*Dimensions: 15”(W), 26!2”(H), 11°¢7(D) 


A TRIO/KENWOOD PRODUCT 


60 WATTS SOLID STATE STEREO 90 WATTS SOLID STATE STEREO 
AMPLIFIER TK-250U AMPLIFIER TK-400T 

v TK-250U v TK-400T 
*60 watts of IHF Standard total music power *90 watts of IHF Standard total music power to drive even 
*Very low IM distortion for exceptional clear sound low low efficiency HI-FI speakers. 

level to high level listening *Blow out free exclusive automatic circuit breaker pro- 
*High damping factor 23 (8 ohms), 46 (16 ohms) for excel- tects power transistors (U.S. Pat.) 

lent transient response *NF type tone control. 

*2 sets of stereo speaker terminal and front panel speaker *Frequency Response: 20 Hz - 50,000 Hz (+:1dB) 

selector switch. *Dimensions: 1547(W), 5%"(H), 1247(D). 


*Frequency response: 20Hz—50,000Hz (:-t1dB) 
*Power bandwidth: 18 Hz—-60,000Hz (—3 dB) 
*Dimensions: 137(W), 41¢7(H), 95¢”(D). 


Ask for a catalogue or demonstration by your nearest dealer. 


pAeeevevneenenscvevcvnaacucusnensessenacenocronussusecuensasasnccccuunacannansenceccacuseconsncessescconaeeee 


To: Jacoby Mitchell & Co., Pty., Ltd. EA 
469-475 Kent St., Sydney. 


Send me information on KENWOOD RECEIVER, 
AMPLIFIERS, SPEAKERS & name of nearest 
‘KENWOOD retailer, 


NAME: 
ADDRESS: 
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NEW CHARACTER RECOGNITION MACHINES 


THE 2-NESS OF THE 2 


At Britain’s National Physical Laboratory, a group of scientists has devised a 

character-recognition machine which, among other uses, is intended to facili- 

tate computer handling of customer accounts. A machine has been built which 

can recognise machine printed numerals of one fount. Further machines are 

planned which can recognise mixed founts and hand-written characters in the 
full alpha-numeric range. 


by J. R. Parks and D. A, Bell 


(National Physical Laboratory, U.K.) 


Feature 
ombination 


Figure 1: The shape of the numeral “2” is charac- 
terised by an open loop at the top, a diagonal run- 
ning from top right to bottom left, and a horizontal 
line at the bottom, This diagram shows how an 
n-tuple combining these three characteristics can 
provide the analogue values of these property meas- 
ures which are then combined by digital circuitry 
to give the score of 2. 


De Ce i Oo Dig 


De D2 ae 
2. 2° 227272 


2 £2222? 
29 2922 


Figure 2: Ideally, a machine should be able to re- 

cognise all these characters as the numeral 2. The 

machine so far developed can recognise only single 
fount characters. 
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O2 score 


As computers grow more common in our society, it is 
becoming increasingly important to have a system of easy 
communication between Man and machine. It has generally 
proved fairly easy to let a computer “talk” to the operator, 
by either a computer-controlled printer or a cathode-ray- 
tube display, but communication in the other direction 
has always been difficult. Punched cards, punched paper 
tape and specially printed magnetic ink characters on docu- 
ments have been by far the most frequently used media. 
These are ideally suited to the computer’s requirements 
but they are not at all convenient from the user’s point 
of view. 

Quite a lot of research has recently been devoted 
to the development of machines which are capable of read- 
ing “ordinary” typescript. The advantages of this develop- 
ment are mostly to be seen in the business world, where 
masses of information accumulate in the form of invoices 
remittance slips, tally rolls from cash registers and so on, 
all easily readable by human beings, but quite useless to a 
computer in this form. 

The anomaly is particularly obvious if one considers 
the case of, for instance, a reminder for a hire purchase 
payment. This is produced on a computer output printer 
and sent to the customer, who returns it with a cheque for 
the appropriate amount. It is now necessary to update his 
account in the computer’s magnetic tape file, but, instead 
of simply letting the computer “read” the bill and the 
cheque and take the appropriate action, the information 
has to be entered manually by a punched card operator 
and then read into the computer by a _ conventional 
punched card reader. 

Some considerable progress has already been made on 
systems in which the printed characters are specially 
designed for easy recognition by machine. The curiously 
shaped numerals found on the bottom of cheques are of 
this type. They must, however, be printed in a special 
magnetic ink to a very high degree of accuracy as regards 
size, shape and tilt, unlike ordinary typescript in which 
small differences between nominally identical letters may 
be noted without difficulty. For example the small loops 
in Bs, Rs, etc., tend to fill in, and the crosslines of letters 
like H and A become fainter than the rest of the character. 
In addition, the criss-cross pattern of the linen printer 
ribbon appears as a background (see figure 4). 

To a human reader, an A is “quite different” from a 
B, but to a simple electronic device an A typed on a 
typewriter with an old ribbon may look “quite different” 
from the same letter typed after the ribbon has been 
renewed. Clearly the first difference is much more signifi- 
cant than the second, and any character-recognition 
machine must be designed to treat the first difference as 
significant and ignore the second. 

A printed character is a two-dimensional object, and. 
as such is awkward to deal with electronically. The usual 
approach is to scan it in a series of lines after the manner 
of a TV picture. The resulting video signal may then 
be processed as an analogue (continuously varying) voltage, 
or converted into a “black-or-white” binary signal and used, 
for example, to set each of a matrix of switches on or 
off. A variety of techniques is available for recognising the 
signals. A simple method is to use a mask for each type 
of expected character. The unknown is compared with 
each of the possible characters by superimposing it over 
all the masks in turn. It is then identified with the mask 


Video signal 


Tapped delay line 


N -ruples 


Outputs 


Maximum selection 


Weighting 
resistors 


Unrecognizable 


Figure 3: The main features of the Cyclops character-recognition system. Combinations of variously delayed 
signals form the n-tuple readings, and each character will produce a maximal signal from a particular 
combination of n-tuples. 


giving the best fit. The chief drawback of this method 
is that the character has to be superimposed quite accurately 
upon the mask and this is difficult and expensive to do 
automatically, 

Another method follows the outline of the character 
and defines its edges, going up one side of the strike and 
down the other. This approach shows great promise as far 
as handprint recognition is concerned, since most people 
tend to write numerals without lifting the pen, but the 
print-hammers of a typewriter or high-speed printer often 
produce ‘faulty characters which have breaks in the strokes, 
so that a simple edge follower could te thrown out of step. 

The basic approach of the group studying character 
recognition machines at the National Physical Laboratory 
is that the geometrical nature of characters must be exploit- 
ed, and that any technique explored must be capable of 
economic realisation as a hardware system which can deal 
with low-quality printing. 

The insistence on the use of geometric properties of a 
character has led to the development of several techniques 
for detecting the constituent features of a character such 
as curves, straight lines, and corners. 

The character recognition machines which have been 
devised at the National Physical Laboratory are called 
“Cyclops.” This name was chosen as they are “one-eyed” 
devices, with single scanning apertures. However, this 
one aperture has several scanners, so that more than one 
character can be scanned at a time. This would be essential 
for numbers with multiple digits, representing sums of 
money. 

The first system devised was called Cyclops I. This 
was capable of reading printed numerals at a rate of 3,000 
characters a second. An extension of this system, Cyclops 
II, has been extensively studied by computer simulation. 
This second generation machine is capable of recognising 
the full alpha-numeric set of characters in upper case 
(capitals) without having to have the printed material 
separated into individual characters. The NPL researchers 
are now working on a further development known as 
Cyclops Ill, which is required to read hand written block 
capitals and mixed multi-fount printed characters. 

A technique that was favoured at the National Physical 
Laboratory right from the start used a device known as the 
“n-tuple.” For the sake of convenience, an n-tuple may be 
regarded as a fixed pattern of points which is laid over a 
character to determine whether the pattern of points co- 
incides with the outline of the character or not. 


In practice, a character is scanned by a flying spot scan- 


ner which converts the black and white pattern into a 
pattern of electronic signals, These signals are fed to a 
series of delay lines which present the rectangular image 
as a continuous line of information. This line can then be 
sampled at certain points to see whether signals are present 
corresponding to the points of the n-tuple pattern which 
identifies a particular character. 


(EDITORIAL NOTE. A simple analogue will serve to 
make this process clearer. Let us suppose that the character 
is printed in black ink that is not yet dry, on white paper. 
A white thread is then laid over the rectangular area, 
containing the symbol, in a pattern similar to that which 
would be laid down by the spot of a flying spot scanner. 
If this thread is then stretched out in one continuous 
line it will be found to have picked up a black mark at 
every point where it has crossed the wet ink of the image. 


The pattern of marks so obtained will be unique to a 
particular character outline, and if every point where a 
mark occurred were sampled there would be no doubt 
which character was involved. However, it can be shown 
that by skilful selection of certain key points on the line, 
the character can be identified with only a few sampling 
operations. The places where these points fall on the charac- 
ter image make the pattern of a particular n-tuple. Since 
the n-tuple is exclusive to a particular character, it fol- 
lows that a separate n-tuple is required for each indivi- 
dual character involved in the recognition process. 


We can now see how the pattern of electronic signals 
in the delay line can be sampled by a series of take-off 
points tg see whether image information is present at the 
points corresponding to a particular n-tuple. If it does, then 
the Cyclops machine registers the presence of that parti- 
cular character.) 

Greater shape discrimination may be achieved by in- 
cluding more points in the n-tuple. It is also usual to have 
“negative” points, which must NOT fit on the character. 
For example, if a negative point is inserted where the 
minus signs appear in figure 5, then 3, 5 and 7 still give 
good fits but the 6 now gives zero fit since the negative 
point lies squarely on the character, In fact, about 20 dif- 
ferent point patterns, with 3 to 5 points each, are required 
to deal with the 10 numerals. 

The advantage of using this technique is that the 
pattern of points may be regarded as being moved all over 
the area where the character may be expected to lie, and 
thus if the character is within the “window” of the scan- 
ner, a fit will be recorded if it exists at all. The method 
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Now 
hear this! 


reriowned TOA P. 


ee: ihe 


A. equipment 


from AWA 


it you’ve got something important to say, if you direct 
traffic, train a football team, organise a fire-fighting 
brigade, direct a construction team, air your views, start 
a yacht race, make a movie, you need a TOA electronic 
voice amplifier. 

Project your voice up to a mile 

TOA voice amplifiers are easy to carry, rugged, easy to 
operate, fully transistorised and absolutely foolproof. 


5 ian 


And there is a model for every application. 


TOA equipment delivers high-efficiency, long life and the 
kind of full colour sound that stretches carrying power 
and reliability in the most difficult conditions. TOA is 
one of the world's top P.A. equipment manufacturers. 


TOA comes to Australia backed by the unrivalled AWA 
sales and service organisation. See your AWA retailer. 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 
Australia’s National Wireless Organisation 


TOA ELECTRIC CO. LTD. 
Public Address Equipment. 
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AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED: Sydney, Newcastle, Canberra, Brisbane, Melbourne, Hobart, 
Launceston, Adelaide, Perth; and also Chandlers Pty. Ltd., Queensland, and Newton McLaren Ltd., South Australia. 
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of measuring the total fit of an n-tuple on a character is 
to integrate the response over the entire area containing 
the character. 

Having subjected the character to several different types 
of n-tuple operation, a set of measurements is now avail- 
able in the form of one for each n-tuple (typically about 
20). These '20 numbers represent a condensed form of the 
total “information” contained in the printed character on 
the paper. 

A figure may be put on the degree of condensation 
achieved, as follows. Suppose the original scanning of the 
character uses 20 vertical lines and produces about 800 
distinguishable points, and that the “blackness” of each 
point can be resolved into 60 levels, equivalent to six 
binary digits or “bits.” Thus, one may say that the character 
when scanned has an information content of 48,000 bits. 
After the n-tuple operation, this figure is reduced tg about 
100 bits (20 numbers of about 5-bit accuracy each). The 
final decision as to which numeral is present is a 1-in- 
10 choice, and the numerals 0 to 9 each have an informa- 
tion content of 3.3 bits. 

It is therefore evident that a great deal of information 
must be thrown away when recognising a character, and it 
is most important not to throw away the baby with the 
bathwater. The problem of reducing a very large mass 
of information down to its bare essentials is really what 
pattern recognition in general is all about. The n-tuples, 
in particular, must be carefully chosen, so that each one 
makes ‘a definite contribution to the total recognition effort. 

In their “raw” form, the 20 or so n-tuple scores are 
not directly usable by the classifying section of the mach- 
ine, but if they are combined together in the right ways, 
usually one combination for each class of character expect- 
ed, they may be classified in a simple manner. In the case 
of printed characters of only one fount, it is normally suffi- 
cient to have as many combinations as there are possibili- 
ties of classification—10 in the case of the numerals—but 
if the characters sometimes appear in different forms, for 
instance in several founts, then more combinations may be 
required, one to deal with each peculiarity, such as open- 
top or closed-top “4s. The character is identified with the 
combination of n-tuples which gives the largest total 
response. 

The simplest way of combining the n-tuple scores is 
to take a weighted sum, where the weights may be positive, 
zero, or negative. A simple example may make this clear. 
Suppose three n-tuples are to be used to recognise the 
characters 1, 2 and 3. If the n-tuples (call them A, B 
and C) have the responses to the three characters shown 
in the table. then the combination ne 1 might be 
(A minus C), the 2 combination (B minus A) and the 3 
combination (C minus B). (It is possible that some improve- 
ment might result from taking weighted sums of squares, 
products or even higher terms.) 


numeral n-tuple 
A B Cc 
1 high vague low 
2 low high vague 
3 vague low high 


It is instructive to see how these ideas are translated into 
electronic hardware. Figure 3 shows the main features of 
the Cyclops character recognition system. On the left is a 
flying spot scanner, which transforms the image of the 
character on paper into a continuous video signal. This 
video signal is fed into a series of delay lines; various 
parts of the video signal, separated from one another by 
fixed time intervals, are brought together into an n-tuple. 
There are 20 n-tuples, all using the same group of delay 
lines in different combinations, and the output of each is 
integrated over one ‘scan of the character. A large matrix 
of resistors forms the required weighted sums of the 
n-tuples, corresponding to the numerals 0 to 9. These enter 
a maximum-selection circuit, which gives an output corres- 
ponding to the most probable choice of characters. 

The system as contructed operates at a rate of 3,000 
characters per second. The use of analogue processing 
techniques avoids the necessity of converting the grey levels 
in the printed character to black and white and enables us 
to recognise characters of poor print quality successfully. 
This is a most important characteristic, as most print is 
not black on white but darker grey on lighter grey, as 
figure 4 demonstrates. 

There are two principal variables which require careful 
design if the Cyclops is to recognise characters correctly, 
One is the set of n-tuples; the other is the set of weighting 


Figure 4: Typescript characters of the OCR-B 
standard fount. This is typical of the material that 
a reading machine must be able to recognise. 


Figure 5: An n-tuple superimposed on a variety of 

numerals, showing how the position of the positive 

and negative points of the n-tuple in relation to 

the outline of the characters can distinguish some 
numerals from others. 


co-efficients which combine the n-tuple outputs. These 
design considerations necessitate the use of high-speed 
digital computers for their solution, and an _ elaborate 
scheme of simulating parts of Cyclops and its successors by 
computer has been developed at the N.P.L. These facilities 
include a language for manipulating two-dimensional 
patterns in general, in addition to more conventional 
statistical routines. 

The main value of the simulation facilities is in the 
eaSe with which variations in the system can be quickly and 
consistently evaluated. Unfortunately it is quite difficult to 
make the computer capable of extensive learning from 
past experience and of suggesting new lines of approach. 
The ability of the human experimenter to design n-tuples 
reflecting the geometric properties of characters is indis- 
pensable. But the computer is able to eliminate massive 
amounts of human labour which would otherwise be 
expended in sorting through the performance of large groups 
of n-tuple in the search for a “perfect” set, and in making 
small changes to improve the discriminating power of. the 
set. 

This demonstration of the combination of computer 
power and human intuition and intelligence to solve a 
problem emphasises the value of the symbiotic use of Man 
and computer for the resolution of complex tasks in which 
the objective is clear but the method of reaching it cannot 
be defined analytically. 

Much of the work to date has been concerned with 
single-fount recognition, using the OCR-B fount (an ordin- 
ary looking type face for use on office and computer print- 
ing machines, with some features to help machine recogni- 
tion—note, for example, the slight difference in the size of 
the upper loop of the capital P and R in figure 4. Develop- 
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DATA COLLECTION FROM APOLLO ROCKET TRIALS 


137-MILLION BITS A SECOND 


When q Saturn rocket was sent into space last year as part of the U.S.A.’s Apollo 

program for a moon landing, data was sent back from the complex instrument- 

ation carried in the rocket at the fantastic rate of 137 million bits a second. 

Boeing’s Unified Flight Analysis System had the task of filtering, analysing 
and evaluating this mass of data. 


When, in 1926, Dr Robert H. Goddard launched the 
first. United States rocket, there was no problem in evalu- 
ating its performance. The either/or technique was used. 
Either the rocket flew or it didn’t. (It did: 24 seconds.) 
Twenty years later, June 13, 1946, the first instrumented 
rocket in America—a captured German V-2—was launched 
at White Sands, New Mexico. This time, evaluating per- 
formance was more complicated. The V-2, actually the fifth 
to be fired in the United States but the first to be wired 
for sound, radioed back data from 30 measurement points. 

Dr Wernher von Braun was at White Sands that day 
as head of an Army rocket team. Twenty-one years later, 
Dr von Braun, now director of the National Aeronautics 
and Space Administration Marshall Space Flight Centre, 
was at Cape Kennedy, Florida, as another rocket — this one 
as tall as a 36-storey building — rose from its pad. “Go, 
baby, go!” he called. It did, but this is no longer considered 
an adequate evaluation of success. 


(un- 


“garbage” 
wanted noise) from data recorded on tape. 
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A Boeing engineer filters cut 


by Ray Thomas 


Dr von Braun was cheering the Apollo-Saturn 501, 
the launch system that will transport man to the moon. 
Just as rockets have become better performers through the 
more than 40 years since Dr Goddard’s 1926 flight test, so 
has performance measurement become much more demand- 
ing and unbelievably complex. As 501 flew on that Novem- 
ter day in 1967, its telemetry systems were pouring out 
50,000 data bits each second from each of 2,740 measure- 
ment points. That’s 137 million bits a second. All this data 
was soaked up by radio receiver antennas on the ground. 
And there it lay — more information than had ever before 
been gathered on a spacecraft launching. Was it more 
information than anyone could possibly use? 

Years before it happened, one engineer, foreseeing the 
data avalanche, mourned, “How will we sort all of this? 
With a fork-lift?” No, not a fork-lift but computers, 
data processors, display scopes and human ingenuity. 


Transforming this ocean of raw data into manageable 
document reports was the job of the new Unified Flight 
Analysis System (U.F.A.S.), designed and operated by 
Boeing in Huntsville, Alabama. U.F.A.S. completed the 
Apollo-Siaturn 501 analysis and delivered the final evalu- 
ation ‘report to the Marshall Space Flight Centre 21 days 
after the launch. 

Why the speed? The 501 was the first Apollo-Saturn 
launch. NASA needed to know quickly if any changes were 
required for the next flight. U.F.A.S. melted the mountain 
into ingots of useful information and in time for them to 
be used. Just as this was the first flight for Apollo-Saturn, 
so it was for U.F.A.S. Both were successful. 

The U.F.A.S. control centre is a 50-foot room divided 
into three distinct areas for data scheduling, distribution and 
retrieval. Nearby are other areas for receiving, reproducing 
and storing the data. Adjacent is the Boeing computer centre, 
the key to the entire system. 

After Apollo-Saturn was launched, NASA’s collection 
system — with receiving antennas spaced around the werld 
-—— supplied reels of magnetic tape containing a dissonant 
symphony of flight information. Rushed to the Marshall 
Centre, the tapes were forwarded across town to the Boeing 
laboratory, alerted for an around-the-clock schedule. 


“Altogether, we received 282 reels of tape,” said Jack 
Scott, Boeing Huntsville flight data management chief. 
“From. these we generated more than 2,000 analytic tapes 
to provide engineers with the material they needed. To do 
this within our schedule, we often had four computers in 
operation at the same time. Before the job was finished, 
we handled more than 500,000 individual pieces of paper 
— charts and graphs and such — and not a single piece was 
lost or misplaced.” 

The information on the tapes consisted of pressure and 
temperature readings, shock and strain measurements, power 
fluctuations and other flight facts engineers needed to judge 
success. 

First stop at Boeing for an incoming tape containing 
raw data was the inspection console. Here engineers spot- 
ted and corrected potential trouble areas and converted the 
data into a standard “language” understandable to 
computers. Information on the tapes then was separated 
into several classifications and recorded on computer disks. 

Next stop was data conditiéning — smoothing it out 


by using a console with a graphic display scope similar to 
a television screen. Engineers can read through the data as 
it whirs through the computer. This computer theatre is, 
perhaps, the most spectacular technical innovation of the 
entire laboratory. “The engineer, mentally at least, is 
right inside the computer when he sits at the display scope,” 
Scott commented. “The computer is looking at whatever 
data the engineer has asked for and is reproducing what it 
sees in chart form on a television screen. Not only this, but 
the computer prints comments at the bottom of the screen 
telling the engineer what steps he can take if he wishes 
to improve the picture.” 

Two-way communication between computer and 
engineer is done with a typewriter and a light pen. The 
viewer uses the light pen —- a device containing a photo- 
electric cell — to touch the screen as directed by the com- 
puter. The machine immediately performs the additional 
steps it itself has suggested. 

In this manner, Scott explained, tape “garbage” can be 


removed. “Garbage” gets onto the original tape in a variety 
of ways — engine noise and _ vibration, for 
instance, may affect instruments set to measure 


something else. Such unwanted information is dumped 
overboard either by touching the scope with the light pen 
or by filtering the facts through a mathematical formula. 
The filter is sent into the computer via a typewriter con- 
nected to the console. The result is an expurgated edition 
of a data tape. Nonsense is edited out; usable material is left 
in. 

“Garbage” in the past has, at times, made whole data tapes 
worthless. Cost savings of the U.F. "A.S. garbage-collection 
function alone have reached nearly $1 million. 

Once the basic tapes have been passed by the inspectors 
and censors, the computation runs begin. Computer pro- 
grams produce tens of thousands of analytical charts, each 
coded with the serial number of the spacecraft sensor 
which recorded the data in the first place. A console then 
prints out the charts and records them on coded microfilm. 
In this form, the finished data is distributed to the appro- 
priate engineers. 

A massive schedule board covers one wall of the 
control centre room. Posted in sequence on this board is 
every step of the U.F.A.S. procedure master plan. 

“You can compare this board with a rally car road- 
map,” said Scott. “It not only shows you every milestone 
along the way and how to detour around roadblocks, but 
it shows you the exact time you’re supposed to be in any 
one place — detours and all.” 

Although 21 days were allotted for completion of the 
flight analysis job for 501, the first Apollo-Saturn launch, 
the control board could handle 1a 26-day job. It is divided 
into 26 equal sections each representing one day. An auto- 
matic indicator is started when a launch begins and moves 
on down the board like a clock — which it is. 

“At any time,” Scott said, “we can look at the board 
and tell exactly where we should be in the analytical 
process. We call the indicator the ‘moving finger of fate.’” 

At one end of the room are magnetic bulletin boards 
en which to display and distribute the data produced by 
the computers. There are sections for each stage of the 
moon rocket, and for specific areas of information such as 


Completed data, identified by code number, is 
displayed on a board in Boeing’s Unified Flight 
Analysis System Centre, Huntsville, Alabama. 


Computers at the Huntsville centre show as part of | 

their display appropriate steps which can be taken 

in the analysis of data. The engineer instructs the 

computer by pointing to the required step with a 
“light pen.” 


aerothermodynamics and structural loads. Each section is 
divided into hundreds of subsections, each unit bearing 
the code number of a specific measuring instrument on the 
rocket booster or its Apollo payload. 

Engineers, knowing the instrument number they’re 
responsible for, go to the designated spot and find their 
data waiting for them. Should an engineer wish to re- 
examine any data, the microfilmed information is pro- 
jected on to screens in the time it takes to punch the code 
number into the console. 

“With this microfilm file we don’t need warehouses 
to hold the paperwork,” Scott said. “We believe this system 
could have other company data storage and retrieval uses. 
Think what libraries could do.” 

When Apollo-Saturn 502 left the launch pad April 
4, 1967, lab personnel swung into their round-the-clock 
schedule. The precision techniques proved themselves anew 
analysing upper stage anomalies. 

One day the U.F.A.S. concept may help an astronaut 
solve a problem while he’s streaking through space. Entire 
testing and evaluation programs could be stored on tape 
and be available for instant recall at the astronaut’s touch 
of a code number. U.F.A.S. will process the information 
obtained on every flight of the Apollo-Saturn program. =| 
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Introducing: 


Sony’s non-stop 


stereo 


It automatically reverses the tape within 10 seconds after it’s through 
playing in one direction, and starts playing in the other 


SPECIFICATIONS 


Recording system: 4-track stereo/mono recording and play- 
back. Power requirement: AC 100, 110, 117, 125, 220 or 
240 volts, 50/60 Hz 50 watts, DC 12 volts; it uses 240 volts 
AC (at home) or 12 volts DC (in car or boat). Tape speed: 
7%2 ips, 3% ips, 1% ips. Reel capacity: 7”. Frequency 
response: 20-21,000 Hz at 7% ips; 50-17,000 Hz + 3 dB at 
7%2 ips. Signal-to-noise ratio: Overall, better than 50 dB; 
amplifier (aux., tuner, phono), better than 60 dB; amplifier 
(mic.), better than 53 dB. Flutter and wow: Less than 0.15% 
at 7% ips; less than 0.2% at 3% ips; less than 0.35% at 
1% ips. Harmonic distortion: Overall, less than 2.0%; 
amplifier, less than 0.5%. Level indication: Dual VU meter. 
Power output: 5 watts RMS per channel. Recording time: 
4-track stereo, 6 hours at 1% ips; (1,800’ tape) 4-track mono, 
12 hours at 1% ips. Inputs: Microphone input—sensitivity, 
-- 72 dB (0.2 mV); impedance, 250 ohms. Auxiliary input— 
sensitivity, --- 30 dB (25 mV); impedance, approx. 100 K ohms. 
Tuner input-—sensitivity, 30 dB (120 mV); impedance, 100 K 
ohms. Phono input—sensitivity, -- 52 dB (2 mV); impedance, 
50 K ohms. Outputs: Line output—-output level, — 2 dB (0.6 V); 
impedance, approx. 7 K ohms. Dimensions: 20%” Xx 11%” 
x 17%". Welght: 50 lb. Accessories: 2 microphones F-98 
(MTL); 2 microphone stands; 1 empty reel R-7A; 1 demon- 
stration tape; 1 connecting cord RK-56; 1 power cord; 1 
head-cleaning ribbon; 2 reel caps. 


 alapaluaientanelensteieenieusteslensteendond eed oele iat eeteestantaetesienienieate 
To: Jacoby, Mitchell & Co. Pty. Ltd., 469-475 Kent St., Sydney, N.S.W. 
Please send, without obligation, information on Sony Tape Recorders. 
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If you’re the kind of person who hates to be 
interrupted, you’re really going to go for the 
uninterrupted enjoyment of owning a Sony 
TC560. Even when it reaches the end of a track, 
it doesn’t interrupt you. Because the Sony 
TC560 has ESP (Electronic Sensory Perceptor) 
—an electronic brain that automatically 
reverses the tape within 10 seconds after the 
end of the recording. Better still, Sony’s exclu- 
sive 4-way loudspeaker system (incorporating 
two self-contained high compliance woofers 
and two lid mounted tweeters) faithfully repro- 
duces the entire audible range. 


Sony’s TC560 non-stop stereo operates on 
240 v. AC (at home) and 12 v. DC (in car or boat) 


SONY. 


DISTRIBUTOR: JACOBY MITCHELL & CO. PTY. LTD. 
SYDNEY MELBOURNE BRISBANE ADELAIDE 
JMO01 


THE NON-MAGN 


to determine the absolute ampere 


A new ‘non-magnetic laboratory,”’ recently completed at the National Bureau of 
Standards in Gaithersburg, Maryland, U.S.A., houses apparatus for extremely 
precise determination of the absolute volt and the absolute ampere. 


Magnetically “transparent” materials were used in the 
laboratory's construction so that highly sensitive experiments 
might be performed in the undistorted magnetic field of 
the earth. One of six special-purpose laboratories, compris- 
ing phases four and five of the construction program at 
the bureau’s new Gaithersburg site, the non-magnetic 
laboratory is now occupied my members of the staff of the 
N.B.S. Absolute Electrical Measurements Section. 


In recent years, N.B.S. research that required a 
magnetically “clean” environment had suffered from grow- 
ing interference at the bureau’s old Washington (D.C.) 
site. The laboratory area intended for this work was orig- 
inally built (in 1914) of materials having relatively low 
magnetic properties. However, the magnetic properties of 
the once clean area were seriously impaired by subsequent 
modifications to nearby space and by the accumulation in 
neighbouring laboratories of instrumentation and apparatus 
having iron and steel content. In addition, automobiles 
parked in nearby areas and moving on adjacent roadways 
produced intolerable magnetic disturbances. Because of its 
special construction, isolated location and commitment of 
the neighbouring ground, the new laboratory will provide 
a much better magnetic environment than was possible at 
the bureau’s old Washington site, 


Research in which small magnetic fields are to be 
precisely controlled must be performed where the earth’s 
field is uniform and free from disturbances. This requires 
that the laboratory structure, its furnishings, and its 
surroundings be free from materials that can significantly 
distort the local magnetic field, Iron-bearing rocks or soil, 
steel hardware and tools, and even steel nails in the walls, 
floors, and ceilings must be avoided. 


With the assistance of the Coast and Geodetic Survey, 
the laboratory planners surveying the Gaithersburg site 
found an _ out-of-the-way spot having a fairly uniform 
earth’s field and not close (with one exception) to any 
sources of disturbing magnetic fields. This 600ft x 600ft 
site near an edge of the bureau grounds has a horizontal 
magnetic gradient of approximately three nanoteslas (three 
gammas) per meter, measured about 2 meters above ground 
level. This is about two orders of magnitude less than the 
gradient in recent years at the old laboratory in the 
District cf Columbia. 


The only source of magnetic disturbance at the new 
location is the enormous magnetic field from the bureau’s 
linear accelerator, which is located about a quarter mile 
away from the non-magnetic area. Fortunately, the opera- 


tion of this accelerator is not continuous and “quiet” times 
are available for critical work in the non-magnetic area. 

Many of the items needed in conventional laboratories 
cannot be permitted in the non-magnetic laboratory. These 
include such commonplace things as _ air-conditioning 
machinery, typewriters, desk calculators, and even tele- 
phones. ‘This difficulty was overcome by erecting two 
buildings, one a service building of conventional construc- 
tion at the edge of the 600ft square, the other a wooden 
laboratory building from which ferromagnetic materials 
were carefully excluded. 


The service building houses a conventional office with 
telephone service, instrumentation laboratories, electrical 
switches and circuit breakers, a battery room, and the 
heating and air-conditioning equipment for laboratory 
temperature control, From the service building a covered 
walkway runs 250ft to the non-magnetic building. Sheltered 
in the roof of the walkway are ducts for conditioned and 
return air, wiring for electrical power, and a cable tray 
for signal and instrumentation lines between the buildings. 
No other services are supplied to the non-magnetic 
building. 

The minor magnetic anomalies found at ground level, 
resulting from iron-bearing soil and outcroppings of iron- 
bearing rock, forced a structural decision at the outset. 
Rock and ‘soil near the non-magnetic building could be 
excavated and replaced with non-magnetic fill, or the work 
space could be elevated above ground level. The latter 
course was chosen as being less expensive; the vacant 
ground floor is useful as storage space for non-magnetic 
items and for experimental setups in which the magnetic 
requirements are not critical, 


The floor above ground level contains an observation 
room and two laboratories equipped with limestone piers, 
which rise from their own foundations and are isolated 
from the structure of the building, During an experiment, 
the equipment mounted on these piers is manipulated from 
the observation room by means of rods passing through 
the wall. A single, large room above the piers will be 
used for experimentation with calculable inductors. 


A small, wooden shelter set off from both the service 
building and the laboratory (out of range of disturbances 
from equipment in the service building and the experimental 
fields of the laboratory) houses a magnetometer. It will be 
used to sense the variations in the local magnetic field in 
order to control a correcting current for the Helmholtz 
coils located in the laboratory. This arrangement compen- 
sates for the continual small, natural variations in 
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A comprehensive and varied selection of technical publications for 


reference and educational purposes has been prepared by Mullard engineers 


to assist technicians, servicemen, junior engineers, students and teachers 


of electronics. These publications are available from Mullard offices throughout 
the Commonwealth or from all leading booksellers. The Mullard Representative in your 


state will be happy to assist you. 


CLASSIFICATION TITLE a has ae 
Valve Amplifiers ff] Stereo Sound Systems 0.85 0.13 
Educational Demonstrations and Experiments in Electronics 1.50 0.17 
A Programmed Book on Semiconductor Devices 1.50 0.13 
Simple Transistor Measurements 0.55 0.09 
Simple Oscilloscope Measurements 7 0.55 0.09 
Simple Valve Measurements 0.55 0.09 
Principles of Electrostatics 0.55 0.09 
\ The Diagnostic X-ray Tube 1.20 0.09 
Principles of X-rays 0.55 0.09 
Enlarged Data Sheets (10 Valve, 2 Transistor, Set of 12) 0.30 0.09 
Great Circle Map of World 1.00 0.30* 
List of the Elements (per 100) 0.50 0.25 
Reference Electronic Counting 3.50 0.21 
Valve, Tube and Semiconductor Guide 1.50 0.21 
PAL Colour TV 2.50 0.21 
Voltage Regulator (Zener) Diodes 1.00 0.13 
Cadmium Sulphide Photoconductive Cells 0.25 0.05 
Mullard Outlook (Annual Subscription—6 copies) 2.10 Free 
Outlook Binder 2.50 0.30* 
*Includes Packaging Mullard Semiconductor Interchangeability List 1.00 0.13 
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magnitude and direction of the earth’s magnetic field, in 
order to provide stable fields in which experiments can be 
performed. ‘ 

Obvious precautions against the presence of ferro- 
magnetic materials in the non-magnetic laboratory were to 
specify the use of aluminium alloy nails, brass or bronze 
hardware, plastic air ducts, aluminium vents, plastic 
conduits, and porcelain lightbulb receptacles. Even the 
electrical power receptacles had to be specified to have 
phosphor-bronze backing springs for the plug jaws. 


It was also necessary to monitor the construction 
regularly and to inspect materials before use. Despite all 
precautions of the contractor and his workmen, the 
monitoring procedure occasionally disclosed that some 
ferromagnetic item had been inadvertently incorporated in 
the structure; any such item was removed before construc- 
tion proceeded, The concrete for the foundations, footings, 
and the walkway, 25 feet out from the building, was made 
of special cement, sand, and gravel that had been tested 
and found to be free from magnetic impurities, 


A uniform magnetic environment is essential for 
absolute determinations of the ampere and the volt in terms 
of the basic mechanical units. In these measurements, the 
absolute ampere is first determined and then used with the 
absolute ohm to determine the absolute volt by application 
of Ohm’s Law. 


Many years ago, in conformity with international prac- 
tice, the ohm was defined in terms of the resistance of a 
specified mercury column, and the ampere as the. current 
that would deposit silver at a certain rate from a specified 
solution, But with advancing technology, it became appar- 
ent that these standards were not sufficiently reproducible. 
Now all three of the basic electrical units — ampere, ohm 
and volt — are defined in terms of the mechanical units 
of length, mass, and time — the meter, kilogram, and 
second. 


These definitions are used in the difficult and time- 
consuming experiments required to realise the “absolute” 
units. The ohm is realised in terms of a calculable capaci- 
tor constructed to have a known reactance at a specified 
frequency. The ampere is determined in terms of the force 
between current-carrying coils. The volt, in turn, is realised 
as the product of the experimentally determined ohm and 
ampere. 


_ Two types of ampere determination will be performed 
in the non-magnetic building. In one pier room, a hori- 


zontal solenoid is mounted on the pier structure and a 
smaller, vertical solenoid is supported on a fused silica bal- 
When a current is sent through the 


ance frame inside it, 


The 250ft walkway between the service building 
and the new N.B.S. non-magnetic building car- 
ried under its roof the few services permitted to 
the latter — ducts for conditioned and returned 
air, power wiring and signal cables. The power 
wiring will be disconnected at the service build- 
ing before: sensitive measurements are made. 


An N.B.S. scientist makes an adjustment to the cur- 

rent balance in the non-magnetic laboratory. The 

current flowing through the series connected coils 

of this standard can be computed with great cer- 

tainty from its geometry and the change in the 

force between the coils when the connections to 
one coil are reversed. 


dynamometer formed by the two series solenoids, the ex- 
perimenter adds weights to balance the torque produced. 
Knowing the distance between the knife edges of the bal- 
ance, the balancing mass, and the local acceleration of 
gravity, the experimenter can assign the value of the cur- 
rent in amperes. To determine thé volt, the same current 
is sent through a known resistance; the voltage drop de- 
veloped can be used to assign the value of the standard cells 
which maintain the reference unit of EMF. 

The current balance in the other pier room consists 
of a stationary coil and a movable coil suspended coaxially 
within it from one arm of a balance. Here, also, the cur- 
rent through the series-connected coils can be calculated 
from the coil dimensions and geometry and from the force 
which the current creates on the movable coil. This 
force is known from the action of gravity on the masses re- 
quired for the balance. The value of a steady current 
through the coils is most accurately determined by attain- 
ing a balance, reversing the relative polarities of the coils, 
and determining the change in mass necessary to obtain a 
balance again. 

Another important experiment, one making use of the 
precession frequency of protons in a magnetic field, is per- 
formed occasionally to detect any change in the electrical 
units maintained by the bureau. A current established in 
terms of the N.B.S. volt and ohm is sent through a sole- 
noid of stable dimensions to produce a magnetic field in 
which the proton precession frequency is measured. 

It is critically important in this experiment that mag- 
netic gradients in the observed volume be as small as 
possible and that the earth’s magnetic field be compensated 
so that only the field of the current in the solenoid acts on 
the protons. If the precession frequency is found to be 
the same each time the experiment is repeated, then the 
units defining the solenoid current are known to be un- 
changed. This is because the measured frequency is de- 
pendent only on the magnetic field and on a fixed atomic 
constant — the proton gyromagnetic ratio. A change of 
less than 1ppm in the N.B.S. ampere can be detected in this 
way. eB 
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Biggest Amateur Radio Event in the World 


Radio amateurs from many parts of the world attended the 
recent Radio Communications Exhibition organised by the 
Radio Society of Great Britain. 


If the Americans admit, unsolicited, 
that some other nation has produced 
something bigger than they can, it must 
be true! So, when Bob Denniston, 
President of the American Radio Relay 
League, and of the International Ama- 
teur Radio Union, said that this exhi- 
bition is the biggest annual amateur 
radio event in the world the Radio 
Society of Great Britain chalked up 
another British achievement. An 
average of 10,000 visitors click past 
the turnstiles each year during the four 
days of the exhibition. 


Radio Society of Great Britain is 
one of the most active, forward-look- 
ing and receptive national amateur 
radio organisations, acknowledged and 
respected by official, professional and 
commercial agencies everywhere. 
Founded in 1913, R.S.G.B. is second 
in seniority only to the Wireless Insti- 
tute of Australia, The society has a 
very high proportion of Britain’s radio 
amateurs as its members, as well as 
an impressive overseas membership; its 
QSL Bureau is world famous; it pub- 
lishes over 50 technical books; it is the 
only society of its kind to appoint a 
public relations officer and to operate 
a “Welcome Pitogram” for overseas 
visitors; it is moving soon into elegant 
new premises and it enjoys a_ lively 
Royal patronage. (The Patron, H.R.H. 
Prince Philip, Duke of Edinburgh, 
maintains an active interest in the socie- 
ty’s progress and he opened the 1966 
Exhibition.) 


oi 
pe 


The 1968 Exhibition was opened on 
October 2, 1968, at the New Horti- 
cultural Hall, by Mr W. J. Sharpe, 
C.B.E., Director of Communications, 
Diplomatic Wireless Service. This 
service was exhibiting at the show for 
the first time, and displayed radio com- 
munications equipment used in con- 
junction with the “Piccolo” Radio 
Telegraph system, as well as older gear 
used in the past on hand morse cir- 
cuits. Other exhibitors included the 
Royal Navy and the Royal Signals. 

The Radio Society of Great Britain 
had their own stand, said to be the 
longest ever installed at an exhibition 
— 100ft long. On sale were the socie- 
ty’s publications and supplies and the 
society’s officers were on duty to meet 
old members, greet new members and 
answer queries. A major attraction 
was the magnificent and enormous new 
R.S.G.B. publication, “Radio Communi- 
cation Handbook,” a completely re- 
written edition, bang up-to-date, splen- 
didly produced and weighing nearly 44 
pounds, yet selling for the modest sum 
of £3/3/. These were selling just as 
fast as the society's volunteer assistants 
could take the money! 

Another interesting R.S.G.B. exhibit 
was the caravan operated by the Man- 
chester Group of the Radio Amateur 
Emergency Network. The group 
bought, modified and equipped the 16ft 
caravan themselves and hauled it to 
London for the exhibition. Getting it 
up the flight of steps into the hall in- 
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Solar Spectroscope 
for Skylark Rocket 


Electronic equipment, 
which is part of the scien- 
tific payload for spectros- 
copic observations of the 
sun from stabilised Skylark 
rockets, is seen being in- 
stalled at the U.K. Atomic 
Energy Authority’s Culham 
Laboratory, in southern 
England. This system of 
spectroscopic observation of 
rockets stabilises the solar 
image to a few seconds of 
arc, in order that the solar 
corona can be examined in 
fine detail by ‘the normal 
incidence spectroscope 
carried in the rocket. 
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by Sylvia Margolis 


troduced all sorts of problems, not all 
of them concerned with communica- 
tions techniques, and getting it down 
those steps after the exhibition was 
even more fun! A complete, mobile 
communications package deal, the Man- 
chester caravan has seen real action 
twice already, once in a Jocal air dis- 
aster and once when Manchester was 
flooded and police communications 
broke down. Normally, traffic hand- 
ling by radio amateurs is forbidden, 
but a special G.P.O. concession allows 
the R.A.E.N, to handle traffic on be- 
half of the police, the Red Cross and 
the St. John Ambulance Brigade. This 
exhibit obtained national publicity 
during the exhibition when it was fea- 
tured by a very popular B.B.C. early- 
snorning magazine program called “To- 
ay.” 

The Radio Amateur Invalid and 
Bedfast Club had an exhibit, too, With 
members all over the world, this is the 
radio amateurs’ own charity and lots 
of good work is done by able-bodied 
members to help incapacitated mem- 
bers. Equipment is modified, special 
instruction and assistance arranged, 
gear is installed and maintained and 
the club’s monthly __ publication, 
“Radial,” keeps the members in touch. 
This little magazine, in itself, is a boon 
for the members, for loneliness is one 
of the worst facets of physical -handi- 
cap. And, of course, amateur radio as 
a hobby gives home-bound people con- 
stant interest and companionship. 


This is, of course, a commercial, as 
well as a cultural and social exhibition. 
Despite the increase in living costs and 
devaluation of the £ sterling, there 
seemed to be plenty of money chang- 
ing hands over the counters. And here 
was manifested that fierce controversy 
among radio amateurs as to their 
function — whether it is to communi- 
cate or to devise the means to com- 
municate, On the R.S.G.B, Stand was 
displayed some superb equipment de- 
signed and constructed by members. 
Stands handling components and 
government surplus stock did record 
business. 

Yet people these days have more 
and more money, and less and less 
time to build. They want to get on the 
air and commercially manufactured 
equipment enables them to do that 
quickly and easily. Al] they need is 
money! So commercial gear is getting 
increasingly popular. Old timers are 
always bewailing this tendency, but 
one sensible radio amateur, who has 
been licensed for 43 years, said, at the 
Show: “Why are they moaning? When 
we first started we had to wind our 
own coils and make our own compon- 
ents, Now we buy them ready made, 
So what’s so wrong with buying them 
assembled into equipment?” 

_ American equipment is very expen- 
sive now in Britain, so few British 
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FOUR LOW COST, HIGH PERFORMANCE SPEAKER 
SYSTEMS FROM ENCEL ELECTRONICS ! 
Separate speaker systems are essential if you wish - 
to exploit the full potential of your amplifier, 
tape recorder or radio. Sonics speaker systems are 
beautifully finished in selected watnut/teak 
veneers, are styled to biend with period or 
Modern decor and are extremely effective from 
an audio point of view. The following four 

models are the most popular. 


MODEL AS-60E Slim Line 2 Speaker System — 
Although only 18 in. x 12 in. x 5! in. the 
AS- SOE noun 2 . oe range 
speaker and a high frequency re- 
producer. Impedance : 8 ohms .. $27. 50 


MODEL AS-61 5 Speaker Slim Line System — 
four bass/mid-range speakers and 2} in. tweeter 
unit are housed in this attractive teak/wainut 
enclosure. tmpedance : 8 ohms, 


Rem XE $38.50 


MODEL AS-202 3 Speaker System — This 
dramatically effective 3 way system measures 20} 
in. x 11} in. x 113 in, and features an 8 in. 
bass speaker, a 6} in. mid-range reproducer with 
a sealed back with a 2} in, 20 wat 

ower handling fapaclty, is watts 

music power .... .... $44.50 


MODEL AS-330. A 3-way state system with 5 
speakers housed in a magnificent, hand finished, 
oiled teak enclosure. Frequency response is 
30-20,000 Hz. Size: 15} in. x 11} in, x 26 in. 
apeaier Somplsment includes Hd in. 

ass reproducer, two in. mid-range 

Speakers and two horn type tweeters $98.50 


IMPORTANT: All Sonics enclosures have & 
ohm. impedances. Sales tax is included in 
all Encel prices. 


STENTORIAN SPEAKERS NOW IN FULL SUPPLY! 
Although supplies have not been readily avail- 
able for some months, Encel Electronics now 
has stock of models 812, 816, 1012 and 
1016. Ask for an EMQ or call at Encel Stereo 
Centres in Sydney and Melbourne. Save more 
on Stentorian! 


SPECIAL OFFER... . _-_gnossover NETWORKS 


Stentorian crossover Tetworks feature crossover 
frequencies of §00, 1500 and 3000 Hz. For 
a limited period these units will be available 
for only $4.90 inc. sales tax. 


SEE THE CELESTION RANGE! 

Both models of the Celestion 12” co-axial 
loudspeakers (the CX-1512 at $44.50 and the 
CX-2012 at $64.50) are very popular with audio 
enthusiasts. If you're looking for a compact 
speaker system be sure to hear the Celestion 
‘Ditton 10'' ($59) and the ‘‘Ditton 15'’ ($89). 
All Encet prices include sales tax. 


SAVE MORE ON ALL LEADING MAKES OF 
TAPE RECORDER 

Encel Stereo Centres stock all the best makes 

. Akai, National, Toshiba, Philips, Revox, 

Randberg, Nivico and many more. You'll be 

wise to secure an Encel price before you commit 
yourself elsewhere. Save at Encel's! 


NEW LIFT RELEASED BY GRACE — $11.50 
This beautifully designed lifting/lowering device 
fits all types of tone arm. Action is velvet-smooth 


NEW 8° CO-AXIAL SPEAKER WITH: SEVEN TYPICAL TRADE-IN VALUATIONS ON A 

POWERFUL MAGNETS AND pn tOue NEW LUX $Q-1220 
DESIGN——$34.51 

The new cx. 20D is the result * a revolution in 

speaker design tombined with precision engineer- 

- ing. A horn type tweeter is used . . . a three 

inch voice coi! . . . an electrical crossover . . . 

and weight is almost 8 Ibs. Frequency re- 
Here i He." Cabinet flat tations 
z. Cabinet hee ications 

available i $34.50 


The maximum you will pay with your Leak 
“Stereo 30'', Leak ‘‘Stereo 20°’ (with Varislope 
pre-amp.) or Fisher 101 will be $190. With 
your Quad Mk. {I pre-amp. and power amplifier 
the amount will be a maximum of $120. And it 
could well be even tess! 


TYPICAL TRADE-IN VALUATIONS ON A 
LUX SQ-77TW 


Changing up to a silicon transistor stereo ampli- 
fier can be quite economical; if you trade your 
Leak ‘‘Stereo 30°’, Leak ‘‘Stereo 20'' (with 
Varislope pre-amp.), Fisher X100A or Pioneer 
$M83 your new amplifier will cost you a 
maximum of $30. With your Peak TRM-40 you 
will _pay only $70, with your Star SA-30 the 
cost will be $120 and with your Linmark SA-200 
the changeover will cost a maximum of $145. ff 
your equipment is in excellent condition your 
payout can be substantially tess! 


LOW PRICED CERAMIC ha ity BUDGET 
CONSCIOUS MUSIC LOVE 
Now the well-known Micro Model Ses0l Ceramic 
Stereo Cartridge with diamond stylus is available 
for only $6.90. Frequency response is 20-15,000 
Hz. jeer anne is “hi ae 
popular stereo cartridge is value 
at (including Sates Tax) ... ... $6.90 
HIGH FIDELITY STEREO PHONES COST 
LESS AT ENCEL ELECTRONICS! 
Several wide range stereo headsets are now 
available including the new model Sonics HS-304. 
This headset is very comfortable and: response is 
extremely good over the complete sound spectrum. 
Price is $12.50; a bargain basement cost for a 
headset of this calibre. From Sweden comes the 
Pear! ’phones . . . made by P.M.L. These 
"phones are particularly sensitive and are high 
impedance (400 ohms). Fitted. with ear muffs for 
long periods of fatigue-free listening. Pearl price 
19.50. Sonics HS-304 $12.50 including Sales 
‘aX. 


DEMAGNETISE YOUR TAPE HEADS AND 
IMPROVE TAPE PERFORMANCE! 
Simply plug the tape head demagnetiser into 
any AC power point and pass over the. heads. 
Takes only five seconds and can make a 
oe at aiffarence: per Baths 
single and double probe. Bo' : 
inc. sales tax... .... de aie $3.90 


SOUND MODEL SAQ-505X ~— HIGH OUTPUT 
STEREO AMPLIFIER FOR ONLY $119.50 
With an output of 25 watts R.M.S. in each 
channel into an 8 ohm speaker load, the 505X 
offers a frequency response x oe 900 Hz. 

pur ff natal dB. is ‘ : 
fu) normal controls previ je 
inc. sales tax... 0... a $119.50 


CONNOISSEUR pT, cannot _ 


Designed to foad ay amplitier or tape recorder, 
the Model SCU-1 is regarded as the finest 
fuel ca cartridge “ort pro- 
luce! ‘or Cables of re- 
Hew on cee or $20.80 


SHURE CARTRIDGES AT ATTRACTIVE 
ENCE PRICES 


All cartridges are brand new and Encel prices 
include sales tax. All Shure cartridges are fully 

guaranteed. 

Mode! M44G—Retai!l $26—~Encel $17.50. 

Model M55E—Retail’ $49-—Encel $29, ah 

Model M7SE--Retail $69-—-Encel $42.51 

eset VISE Mk. Il—Retail $118. o5s—~Eneel 
rder now for prompt delivery by mail——or call 
at your nearest Encel Stereo Centre. 


SAVE ON SANSUI! 
All popular model Sansui tuner/amplifiers are 
. mow in stock and trade-in valuations are at an 
all-time high. Ask for your price! 


CASSETTE RECORDERS 
We cannot advertise Encel prices but write for 
an EMQ or call. Most popular brands available. 


COMPLETE ENCEL STEREO SYSTEMS 
Make your choice from the greatest range of 
equipment and cabinets when you select your 
new Encel Stereo System. Prices are the fowest 
in Australia. 


MICRO DUST PICKUPS—$3.50 
An effective automatic record cleaner which re- 
moves dust as the record plays. An ideal gift. 
$3.50 inc. sales tex. 


ENCEL SERVICE DIVISIONS 
Modern and efficient service centres operate in 
Sydney and Melbourne. Up to the minute servicing 
equipment is provided and skilled technicians 
who have been specially trained actually save you 
money when service is necessary as time expended 
is kept to a minimum. Encel service does not 
cost’ — it pays. 


THE NEW ORTOFON S-15 AND SL-15 
STEREO CARTRIDGES AVAILABLE AT ALL 
ENCEL STEREO CENTRES! 

World wide acclaim provides significant testimony 
to the outstanding performance of the new Ortofon 
$-15 and SL-15 series. Ask for an EMQ or 2 

trade-in valuation. 


MICRO TONE ted OFFER OUT- 

STANDING VALUE! 
Designed to track Oetieaty with the most 
sensitive and delicate cartridges, Micro arms 
accept SME and ORTOFON head shells without 
modification. The Micro head shell accepts any 
standard 4'' mounting cartridge. Vertical and 
horizontal movement is almost friction-free — 
tracking posure is adjustable from 0.5 grams. 
Model MA88 (16'’) is priced at $35.50, Model 
repped Age : only $29.50. Encel prices include 
sales tax. 


; RAPIER SOLID STATE TUNERS 
A high quality AM tuner, the Rapier represents 
outstanding value. Output suits all amplifiers i f , 
and tape recorders. The external teak finish case a wide frequency response and is attractively 
is optional. Price with case is priced at $79.50 inc. sales tax. Ideal 
$46.50 inc. sales tax. Encel price for use with tape decks and sensi- $79 50 headphone jack, all cee con- " $74.50 
without case is only... 0.0. tivity suits magnetic/crystal cartridges trols. Inc. sales tax , 


Head Office: 
431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 
Sydney Store: sound floor, 25m Buidiny: 


ELECTRONICS (STEREO) 257 Clarence Street, Sydney, N.S.W. 2000. Tel. 29 4563, 29 4564. 
PTY. LTD. Australia’s Greatest Hi-Fi Centre -wnotesaters “trade-ins accepted 


NEW HIGH QUALITY TONE ARM 
FROM ENCEL ELECTRONICS? 

The new Nikka-Lustre Model ST510 is the 
successor to the well proven Model CP3. Thous- 
ands of these fine arms were sold all over 
Australia. Now the improved model at the old 
dite is better value than ever. Model S$T510 is 
prices at $19 inc. sales tax and the Model 
T510D (with lifting/lowering de- 

vice) is priced at only $24. a Sia $19 
tor full details. From wo. ow. 


SAVE YOUR RECORDS . fu USE THE 
UNIVERSAL wih |A-LUSTRE 
TONE ARM LIFT! 
This beautifully finished and functional universal 
tone arm lift will fit all tone arms . . . the 
lowering. action is pneumatically dampened and 
extremely smooth. Risk of record 


damage may now be alionthstes: 
Including Sales Tax .... 0... 4 $8.50 


NEW MODEL MICRO STEREO CARTRIDGE 
The new Model 3100/5 and 3100/E (with eltipti- 
cal stylus) stereo cartridges have now been 
released. An outstanding performer, the ‘'3100 
series’’ is also impressive by virtue of its low 
price. Ask for EMQ's. 


WHARFEDALE SPEAKERS 
See the complete range of famous Wharfedale 
Speakers and speaker systems . . . ask for an 
EMQ or a trade in valuation, as we are not 
permitted to advertise prices. 


REPLACEMENT DIAMOND STYLIi FOR 
MOST STEREO AND MONO CARTRIDGES 
A replacement stylus for your cartridge can 
cost as little as $2.50 when you buy from Encel 
Electronics. Correct replacements are available - 
ex-stock for the majority of popular cartridges. 


GRACE TONE ARMS . FOR THE 
PERFECTIONIST! 

Two models of this sophisticated arm are available 

the 12'' G-540L and the 14’' G-560L. 
A gimbal type gyroscopic bearing is used —- and 
the Grace arm will track suitable cartridges 
down to + gram with ease. A super light-weight 
head shell is bay eer Since this arm became 
available at Ence} Stereo Centres many fastidious 
enthusiasts have traded much more expensive 
arms of Continental origin. 


BIG VALUE COSMOS STEREO AMPLIFIERS 


With an output of 8 watts R.M.S. or 15 watts 
IHFM in each channel the Cosmos SW-30C has 


. . and the lift is a fitting companion to 
the high quality precision Grace arms. 


. NEW GRACE CARTRIDGE! 
With an output of 7mV. the superb new Grace 
stereo cartridge Model F-8M provides _ out- 
standing results. Frequency response is 5-35,000 
Hz. Stylus pressures recommended are } to 
2} grams. Ask for details! 


NEW hye ARM LIFT. . . THE COLTON 
VARILIFT”’ . . . ONLY $7.50! 
Fitted with a cranked” lifting arm and push- 
button control the Colton ‘‘Varilift’’ is hydrauli- 
cally dampened; operation is particularly smooth. 
ae of descent Ha dean "ot 
all tone arms. Ask for opis of 
review. Inc. sales tax .... .... $7.50 


NEW SOUND MODEL 8AQ: 203 STEREO 
AMPLIFIER — $74.5 

Frequency response is 30- 2 300 Me and input 

sens. suits magnetic cartridges at 3 mV. Output 

is 12 watts R.M.S. or 30 watts E.1.A. peak 

power, 18 low noise transistors, 
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\ | Available from all leading 
retailers, automotive suppliers, hardware 
stores,electrical wholesalers-nation wide. 


AUSTRALIAN & OVERSEAS AGENTS 


42H COMPONENTS PTY. LIMITED 


(A subsidiary of International Resistance Holdings Ltd ) 
THE CRESCENT, KINGSGROVE, 
N.S.W. 2208. TEL. 500111 
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AIRBORNE WEATHER RAD 
SPOTS THE STORM CENTRES: 


The menace of cumulo-nimbus clouds, 
and the storms which they enfold, has long 
been a major problem for those 

concerned with flying safety. Now the 
development of airborne weather radar 
permits aircraft crews to detect and avoid 
storms in the route ahead, thus 
contributing significantly to passenger 
comfort and safety. 


by William C. Moore * 


With a meeting in Washington,, D.C., the next day, a 
West Coast engineering representative boarded a Los 
Angeles-to-Chicago flight the night of April 30, 1952. His 
connecting flight was scheduled to arrive at Washington 
National Airport at 6.50 the next morning, adequate 
time to make the 9 a.m. conference. Near a, a 
huge weather front welled up before the DC-6. The pilot 
could see only persistent flashes of lightning that occasion- 
ally illuminated monstrous thunderheads soaring to alti- 
tudes well above the operating limit of the aircraft. 

With no more information about the storm-filled en- 
vironment ahead than a horizon full of lightning and a 
weather report of extensive thunderstorm activity, the pilot 
had no choice but to avoid the weather front — a 400- 
mile detour. 

Thus, the engineering representative did not make his 
connecting flight in Chicago for Washington. He got to the 
meeting — one of great importance to the airline industry 
and its passengers — about 2 p.m., when it was all over. 
. The meeting, called by the airlines through the auspices 
of the Air Transport Association of America, was held 
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* The author is on the staff of RCA Defence 
Electronics Products, West Los Angeles, U.S.A. 


The nose cone of aircraft fitted with airborne 

weather radar has to be “radio transparent’. In this 

Qantas Boeing 707, the nose cone is of honeycomb 
fibreglass material. 


to draft a set of operational requirements for a new tool 
to provide in-flight information about thunderstorms — air- 
borne weather radar. ; 

The need for such a device had long been evident 
to the airline industry. The chances of survival for an 
aircraft caught inside those giant clouds known variously 
as cumulo-nimbus, thunderheads, or just plain thunder- 
storms ‘are about like those of Russian roulette. Updrafts 
and downdrafts rip through the clouds at speeds as great 
as 150 miles an hour. Often, vortices of tornadic intensity 
reach like invisible tentacles from these storms. And on 
their leeward sides, hailstones of devastating size can 
pound out of shape an aircraft’s control surfaces. Turbu- 
lence of sledgehammer ferocity can exert the equivalent of 
up to 10 times the gust-load design limit for transport air- 
craft, resulting in certain airframe failure. Wind speeds 
can be so great that, in one instance, a transport pilot, who 
inadvertently found himself climbing through a_ severe 
storm, suddenly saw ‘his air speed drop to zero, completely 
cancelled out by a tremendous tail wind. Deprived of all 
lift, the plane dropped like a 300,000-pound lump of lead. 
Fortunately, the pilot was able to pull out of the dive 
and avert a crash. 

The first time airborne radar was used to look at a 
thunderstorm has never been established, and probably 
never will be. It could have happened in this way. The 
pilot cf a Navy F4F Hellcat, equipped with an AN/APS-6 
general-purpose radar used for beacon navigation, ground 
mapping, and gun laying, is flying some dark night during 
World War II. He sees a large, bright echo on his radar 
screen with rounded characteristics and fuzzy edges. He 
knows that there is no land mass there to produce such 
an echo, nor any aircraft capable of it. In fact, its form 
is unlike any other solid target. Perhaps the next thing 
he sees is a lightning-illuminated black mountain of cloud, 
soaring as high as 60,000 feet. 

Occurrences similar to the above happened many times 
during World War II. Thus, before war’s end, pilots began 
using their general-purpose radars for weather avoidance, 
even though this equipment was never designed for such 
an application. Later, these pilots, transplanted to the cock- 
pits of postwar airliners, told of this ability of airborne 
radar to detect storms, and the airlines began taking steps 
to develop similar electronic devices for their planes. 

Among the pioneering airlines in weather radar re- 
search were Trans World Airlines and American Airlines. 
From late 1945-and into 1946, TWA conducted tests with 
a make-shift radar put together from military war-surplus 
equipment. The somewhat negative results of the project 


A Qantas technician servicing the scanner of a 

Boeing 707’s weather radar. The scanner is mech- 

anically operated to sweep the flight path ahead of 
the aircraft. 
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sent no one scurrying to build a radar around the TWA 
set. But the tests did inspire enthusiasm in TWA about 
the possibilities of such a system, and the result was a 
recommendation that airborne weather radar be developed 
specifically for storm avoidance by transport aircraft. 

Then, for six months during the 1947-1948 period, 
American Airlines, working with the U.S. Navy, proved out 
the practical airborne application of a technique called 
“iso-echo contour.” Developed during World War II by 
meteorologists using ground-based radar, the technique is 
used to identify the most dangerous part of a storm. 
Weather radar keeps planes out of turbulence because those 
areas within a storm with the most intense rainfall are 
associated with the most severe turbulence, and the radar 
gets its strongest signal from the heaviest rainfall. With 
the iso-echo contour — or simply “contour” — system, the 
strongest echoes, signifying the most hazardous part of 
the storm, are blanked out. This relieves the pilot of the 
‘ask of determining the difference between bright and 
brighter on his radar scope — a problem that would be 
similar to reading a newspaper printed in ink a little whiter 
than the paper. What the pilot sees when using the contour 
circuitry in his radar, then, is a bright area, indicating 
rainfall of significant intensity, and a black hole in the 
middle of the bright area, indicating very heavy rain and, 
therefore, heavy turbulence. He scrupulously avoids the 
black holes. 

These early tests of radar for weather avoidance by 
TWA, American, and others, including the Naval Air Test 
Centre at Patuxent River, Maryland, convinced almost 
everyone that transport aircraft must thave this radar. 
However, there were formidable problems to deal with 
before the dream of an airline fleet completely equipped with 
weather radar could become a reality. First of all radar used 
in these experiements had been modified versions of military 
equipment. As such, it was too heavy—200 to 300 pounds 
per unit—and far too complex for the weather mission. In 
addition, it broke down frequently and was difficult to 
maintain. Another major problem was that all of the 
radars used in the weather experiments operated on X- 
Band ‘frequencies around 9000MHz. Many of the men 
involved in developing airline weather radar had serious 
doubts that X-Band was the best frequency. ‘+ 

The phenomenon that was bothering these people is the 
tendency of electromagnetic radiation, 1as its frequency in- 
creases, to act more and more like visible light. With 
frequencies in the thousands of MHz, the signals are 
absorbed and scattered by smaller and smaller particles — 
such as rain—just as light is absorbed and scattered by the 
fine mist of a cloud or fog. The experimenters began to 
realise that X-Band frequencies were being stopped by 
moderate to heavy local rain, preventing the radar from 


showing more distant storms behind the rain. This fact led . 


the Navy’s Patuxent River centre, after testing contour 
circuitry on an AN/APS-33 radar, to conclude in May of 
1951; “The iso-echo-contour attachment will be of little 
value, however, when employed in conjunction with present 
X-Band radars as an ‘aid to select least turbulent traverses 
once an aircraft has entered a storm. This fact is due to 
severe propagation attenuation (scattering and absorption) 
in heavy precipitation at X-Band frequencies, which results 
in shortened radar ranges and false contour separation 
displays.” 

But by this time airline traffic was increasing rapidly. 
Already there were known turbulence-caused crashes, and 
many more were suspected. Something had to be done, 
and the May 1, 1952, meeting in Washington was called 
through the auspices of the Air Transport Association of 
America. 

The Association drew up a list of 10 operational require- 
ments for an airline weather radar. These were turned over 
to Aeronautical Radio, Inc. (ARINC), an organisation 
established by. the airlines. ARINC's job: turn the 10 
requirements into electronic equipment characteristics. 

The toughest of these requiremen’; was the one dealing 
with attenuation. ATA specified that: “The equipment must 
be capable of penetrating and displaying at short range rain- 
fall rates of 60mm per hour to a depth of 15 miles.” In 
other words, the radar had to penetrate for 15 miles rain 
failing at a rate of 2-3/8 inches per hour—a veritable 
deluge. The feeling was that this requirement ruled out 
X-Band. To make doubly certain, ARINC turned to scientists 
at McGill University, Montreal, where extensive meteorol- 
ogical research had been conducted, to recommend a fre- 
quency for airline weather radar. In a report dated February, 
1953, McGill said about X-Band: “It is not just a matter 
of the range being limited. There is also the uncertainty 


"RAINBOW" STORM-WARNING RADAR 


High power, long range, ease of installation and 
relatively low cost are four of the main features 
claimed for “RAINBOW”—a new meterological 
radar system developed in the U.K. by The Mar- 
coni Company. The makers say the system is 
accurate and reliable, and can track and pinpoint 
storms and rain-producing clouds within an area 
of 125,000 square miles. RAINBOW has been 
‘ designed to provide an inexpensive equipment 
suitable for use at airports, where it can provide 
first-hand meterological information to the air 
traffic control centre. 
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of whether one sees light rain through a small amount of 
intervening precipitation, or heavy target rain through 
much intervening precipitation.” 

McGill’s conclusion was that a C-Band frequency 
approximately one-half that of X-Band, about 5400MHz 
“, . . would provide optimum performance for weather 
mapping radar from the standpoint of providing maximum 
sensitivity with minimum attenuation of signal in heavy 
rain.” 

The ink was hardly dry on the McGill report when Uni- 
ted Air Lines, in association with RCA, began a program 
that was to become the most extensive test of weather 
radar to date: a test to determine whether the mathematical 
conclusions of the McGill scientists were valid in the. wild. 
and woolly summer skies «* America’s Midwest. 

_ _In February, 1953, RCA’s aircraft electronics centre 
in Los Angeles undertook the job of building the world’s 
first airborne C-Band weather radar. The schedule: have the 
new radar installed and operating in a DC-3 by June 1, in 
time for the thunderstorm season in the Denver-Omaha area. 

The assignment was a tough one. In going to C-Band, 
all radio frequency components had to be changed, and 
these components were not readily available because air- 
borne radar up to that time was largely X-band. A new 
magnetron had to be found, a ‘new antenna had to be 
designed, and the radar'had to contain the iso-echo contour 
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Now... a completely 
portable, professional quality, 
solid-state recorder 
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Simon Gray proudly introduces a completely new, efficient, 
poral recorder from the world’s leading manufacturer of 
igh-fidelity recorders . . , the TANDBERG organization. 


TANDBERG SOUND has become an_ international 
symbol for reality and natural sound reproduction . . . the 
sound of TANDBERG quality is unmistakable. The 


‘Series 11” is no exception. 


The “Series 11” is a battery-driven monaural recorder. 


designed for professional and semi-professional use, Three 
speeds are featured — 74, 32 and 1} i.p.s. Operation is 
simple .. . the one control selects fast forward, rewind and 
normal drive for recording or playback. Push buttons are 
used to select recording or playback modes. Recording level 
is indicated precisely on a VU meter. An automatic gain 
control facility is also incorporated and can be selected when 
required. Control of recording is very simple; monitoring 
off the tape is facilitated by three heads and separate record 
and playback amplifiers. In addition to separate record, 
erase and playback heads, provision has been made for the 
addition of a fourth head to permit movie camera synchro- 
nisation. Mixing is possible as separate controls are provided 
for microphone and line inputs. Sensitivity is 5 mV. for the 
10 K ohms Low Level input, 100 mV. for the 200 K ohms 


High Level line input. The microphone input sensitivity is 
0.1 mV. at 200 ohms (balanced). 

Power is provided by ten standard “‘D’’ type 14 volt cells 
available in any store. An electronic speed regulator ensures 
precise speed -+ 1%, during the entire life of the batteries. 
An optional AC power supply is available as well as an over- 
the-shoulder carrying bag, headphones and the popular 
Tandberg Model TM4 dynamic microphone. For the TM4 
a balanced input with an impedance of 200 ohms is provided 
— a balanced output of 600 ohms may be used for external 
tape recorders and copying purposes. 

The circuit contains 41 transistors and 10 diodes. Frequency 
response is 30-20,000 Hz. at 74 i.p.s., 30-13,000 Hz. at’ 33 
i.p.s. and 30-7000 Hz. at 1% i.p.s. Wow at 7} i.p.s. is better 
than 0.1%. Signal to noise is 58 dB. unweighted. Total 
weight including batteries is only 114 lbs. Dimensions are 
13” x 4" x 103”. 

The Tandberg ‘‘Series 11’? accepts 7” spools with the lid 
open and 5" spools with the lid closed. The performance of 
this versatile recorder is quite outstanding. Audio quality, 
signal-to-noise ratio, freedom from distortion and wow . 
these are the features that set the ‘Series 11” apart, as they 
satisfy professional standards. 


The Tandberg “‘Series 11” is available from Simon Gray offices 
and representatives in all states; it is backed by Simon Gray service 


fags throughout Austraha. 
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Australian National Distributors: 


“4 yy ) Stnon Gray Piy Led 


Head Office: 28 Elizabeth St., Melbourne Vic. Tel. 63 8101* 

Sydney Office: 22 Ridge St., North Sydney, N.S.W. 929 6816 

Canberra Office: 31-33 London Circuit, Canberra City. A.C.T. 
Tel. 496050 


$6 712/68 


INTERSTATE REPRESENTATIVES: 
N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 25322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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circuitry developed by American Airlines. But delay could 
mean lives, and the RCA team went to work. On May 27, 
1953, United Air Lines DC-3 N-17890 landed at Los 
Angeles International Airport with an empty radome nose 
cone installed by Douglas Aircraft Company. On May 29, 
it took off for Denver equipped with an experimental 
C-Band weather radar, and project “Sir Echo” was under 
way. 

United flew N-17890 around, near, and 
through thunderstorms in the Denver area until October 
16, 1953. Forty flights were made, totalling 133 hours in 
all. Of this time, 80 hours were spent in the immediate 
vicinity of or inside thunderstorms. The DC-3 was manned 
by United and RCA engineers, and recording equipment 
installed in the plane took more than 6,000 pictures of the 
radar display. In order to determine the density of rainfall 
through which the radar was seeing, the pictures were 
correlated to rain-gauge readings from the ground, and at 
one time N-17890 flew into a squall line in formation with 
a Navy RSD (military DC-4) equipped with X-Band radar 
for comparison purposes. ‘ 

Almost all the results were positive. The radar easily 
penetrated 15 miles through rain falling at the rate of 
2 3/8 inches per hour. Extensive storm fronts were safely 
negotiated with a delay of only minutes. The flight crew 
found it easy to distinguish between the rounded, fuzzy 
appearance of storm areas and the concentric arc charac- 
teristics of ground clutter. And, as an unexpected bonus, 
the team was able to correlate fingers and hooked fingers 
extending from weather echoes on the radar screen with 
hail, a relationship later substantiated in tests by Braniff 
International Airways, All of United’s questions were ans- 
wered. With small deviations in flight-plan route, C-Band 
radar does permit detouring away from moderate to heavy 
turbulence and damaging hail. C-Band radar does see 
through enough heavy rain so that a pilot will not be led 
blindly into the hard core of a storm. The only negative 
aspect was that the presence of tornadoes could not be 
deduced from anything presented on the radar screen. 

By the time the airlines had completed their specifica- 
tions for weather radar, RCA and other manufacturers were 
already designing production radars. Some airlines, placing 
emphasis on storm avoidance rather than penetration be- 
cause of the nature of weather along their routes, chose 
X-Band designs. RCA’s AVC-10 C-Band radar, today the 
most common airline radar in existence, was ready for 
production in. 1954, and early the following year the first 
production prototype was delivered to United Air Lines 
for evaluation. Soon, radar-equipped aircraft, with their 
characteristic black noses, began appearing at the nation’s 
airports. A few years later, the Federal Aviation Agency 
made this equipment mandatory for airliners. 

But this did not complete the job. Business flying was 
on the increase, and the small business planes were flying 
in much the same environment as the airlines. On-time 
schedules were just as important to the business executives 
as to the airline passenger, and their planes gradually be- 
came almost as well equipped as transport aircraft. How- 
ever, their radar requirements were slightly different. These 
craft were too small to venture too close to storms, and 
the large, relatively heavy C-Band radar was too cumber- 
some for them. So, radar manufacturers turned to X-Band, 
with its lighter components, smaller antennas, and nar- 
rower, more concentrated beam, in. order to develop radar 
suitable for guiding these aircraft around the storm cells. 
By 1962, RCA was delivering the AVQ-20, a 47-pound, 180- 
mile-range X-Band radar, to this mushrooming fleet of busi- 
ness and executive aircraft. 

Today, only 12 years after the airlines received their 
first production radar, this equipment is available for any 
plane with a place to put it. One newly developed X-Band 
radar, for example, can provide the lightest twin-engine 
plane with 80 miles of warnings about storms in its path. 

For the future, a team of RCA engineers at the Los 
Angeles facility is putting the final touches on the design 
of a new generation ci radar for a new age of air trans- 
portation, the era of the giant 300 to 500-passenger air- 
craft and the supersonic transports. Designated 
the AVQ-30, this radar, prodaced in either C or X-Band 
models, will have even longer range — 300 nautical miles 
— and many other new features. But most importantly, it 
will show a marked improvement in reliability, a feature 
made necessary by the unprecedented cost incurred when 
one of these high-capacity aircraft has to sit on an airport 
ramp because of equipment failure. A single system 
AVQ-30 will have a mean time between failure of over 
1,000 hours, more than twice that of existing radars. 
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— LLS. Installed at Sydney Airport 


The Instrument Landing System ordered by the 
Department of Civil Aviation for Sydney’s Kingsford 
Smith Airport has been installed for use with the new 
north-south runway. A similar system is currently being 
installed for the Tullamarine Airport, Melbourne. The 
equipment in both cases has been supplied by Standard 
haptic ey and Cables Pty. Ltd., on behalf of S.T.C, 
in the U.K. 


The function of the Instrument Landing System 
(L.L.S.) is to enable pilots to make a safe approach 
and landing in conditions of bad weather and poor 
visibility. ‘In England, planes are regularly landed 
completely automatically by I.L.S. systems. 


The initial order received by S.T.C. from the 
Department of Civil Aviation is for five localisers and 
three glide paths. All electronic equipment is tran- 
sistorised, and fully duplicated for complete reliability. 
To ensure immediate availability of the standby unit 
should the duty transmitter fail, the standby works 
into a dummy load while the duty transmitter operates 
into the aerial. Transmitted signals are continuously 
monitored so that any fault conditions which arise can 
be detected immediately. (For a description of the 
S.T.C. Instrument Landing System, see “Electronics 
Australia” January, 1967, page 21.) 
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When it is installed in a dual system as recommended 
by the new airline radar specifications, reliability soars. 
In these circumstances, when an aircraft is used about 
10 hours a day, and all radar and associated equipment 
are operating properly at the beginning of each day, the 
average aircraft will operate for 18,000 hours or 1,800 
days without a total radar system failure. This is a 36-to-1 
improvement over today’s equipment. 


The battle against turbulence does not end with the 
perfection of microwave radar. Another weather pheno- 
menon, as stealthy as its name implies — “CAT” for 
Clear Air Turbulence —- remains to be conquered. Many 
companies and government agencies are working toward 
devices for detecting this invisible turbulence that is com- 
pletely unassociated with clouds or rain, yet on rare oc- 
casions is so violent that it has dropped jet liners with 
such force that engines have been torn loose. The Federal 
Aviation Administration has tested a promising device that 
uses an infrared spectrometer, to tell the differences in 
temperature between clear air masses causing the turbu- 
lence. But to date, no foolproof solution has been found, 
and CAT still challenges the ingenuity of the aircraft 
electronics industry. That challenge will be met, and the 
day will soon come when another step will have been 
taken in the continuing effort to make air travel. the safest, 
most comfortable, most reliable way of getting around. 


(Reprinted from RCA’s “Electronic Age.”) go 
ELECTRONICS Australia, December, 1968 25 


26 


We need only your ‘idea’ sketch to start 


New from STC: Aus- 
tralia’s most advanced 
and complete printed 
circuit service. 


Now the efficiency and 
design of your own circuits 
can benefit from STC’s vast 
world-wide experience in this 
field... at no extra cost to 
you. Starting with as little as 
your basic sketch, we offer 


ASCorRLUX 
i 
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far more than the usual 
follow-the-line translation of 
ideas. As part of our complete 
service, STC engineers will 
check your design thorough- 
ly, often suggesting improve- 
ments and modifications (if 
necessary) which can result 
in greater efficiency and sav- 
ings in production cost. We 
can help design your own 
circuit froni scratch. STC 
printed circuits are manu- 
factured to world standards 
using the latest ITT equip- 
ment, and STC ‘Epocor’ 
epoxy/copper laminated 
board. (Far more stable than 
synthetic resin board, virtual- 


world-wide communications and electronics 


ASSOCIATE 
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ly. unbreakable, and _ very 
competitive with costly im- 
ported boards.) Our quota- 
tions are free, and we need 
only your sketch to start. 

For details, contact: Des Con- 
nors, Components Division, 
Standard Telephones & 
Cables Pty. Limited, Moore- 
bank Ave., Liverpool, N.S.W. 
2170. Phone Sydney 602.0333 
or phone Alan Brodie, Mel- 
bourne 480.1255, Canberra 
49.8667, Bob Heelan, Bris- 
bane 47.4311, Grahame Eime, 
Adelaide 51.3731, Roy Down, 
Perth 21.6461, Noel Pettifer, 
Newcastle 61.5172, Bill 
Norris, Wollongong 27974. 
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ROBOT AIDS COCKPIT DESIGN STUDIES 


While the science of robotics has in general moved away 

from the concept of humanoid forms, and has tended to 

think in terms of metal boxes on wheels, fitted with mech- 

nical pincers, there is still a place for a man-shaped robot in 

some instances, as this story from the August, 1968, issue of 
‘Boeing Magazine” proves. 


There’s a new man on the staff of 
Boeing’s Military Aircraft Develop- 
ment Systems Support Group. He is 
really a Navy man and he’s still learn- 
ing his job, but in about six years, 
he'll probably be one of the company’s 
most valued test pilots. His name is 
Boeman and he is a robot—not a 
mechanical man but rather a mathe- 
matical model programmed for a com- 
puter. 


Boeman isn’t Boeing’s first robot 
“test pilot” but he may turn out to 
be the company’s most unusual one. 
Born in January, 1968, of Contract 
N00014-68-C-0289 from the Office of 
Naval Research, Boeman now is a 
collection of computer descriptions of 
lines and pin-points. By 1973, how- 
ever, he will be a fully clothed, three- 
dimensional elastic man-model, 
‘Boeman is even expected to ‘have 
“deformable” skin which is an engi- 
neer’s way of saying you will be able 
to see his skin ripple when he flexes 
his muscles. 


The robot’s job will be to see if 
the drawing-board designs of cockpits 


for projected aircraft actually will be 
acceptable to pilots. If an important 
switch is placed above and behind a 
pilot's head, for example, Boeman can 


While his limbs 
are only skeletal 
frameworks at 
present, Boeman 
is still plainly 
humanoid in 
form. 


w 


Boeman in the 
pilot’s seat of a 
simulated aircraft 
cockpit. His main 
function is to test 
the feasibility of 
drawing board 
cockpit _ designs. 


ELECTRONICS Australia, December, 1968 


allow the robot to 


determine whether a given-sized pilot 
can reach and operate the switch. 


Live pilot subjects were out of the 
running for Boeman’s job long before 
he was even conceived. Human anthro- 
pometric data is hard to handle be- 
cause of its massive quantity. It is very 
difficult to place useful instruments on 
a human being to measure exact 
values without interfering with the test 
itself, Besides, the aircraft to be 
tested will be just paper dreams, not 
hardware. Even Boeman will have to 
keep in touch with a complex series 
of computer instructions to be sure of 
exactly what sort of aircraft he’s 
flying. 

The development of a computer pro- 
gram. for the robot will be one of the 
main features of the initial work. Film 
sequences of pilots using a new Boeing 
multi-mission flight simulator will keep 
the computer program: accurate and will 
be the basis of verifying final com- 
puterised activity for Boeman. 

Once fully developed, Boeman’s pro- 
gramming will pit human limitations 
against cockpit geometry, mission 
requirements, on-the-spot occurrences, 
visual interferences and physical prob- 
lems. Tests will include how much 
work the pilot can be expected to do 
under certain conditions and, possibly, 
even how much psychological stress 
might help or hinder the cockpit 
situation. Computer programming will 
“change size,” 
although this will not be a physical 
change. The computer simply will 
interpret Boeman’s reactions according 
to the size of the man he’s supposed 
to be at the time. The computer will 
also change the size of the cockpit 
around Boeman as the engineers 
dictate. 

To make Boeman into a flight-test 
Pinocchio, Boeing engineers and the 
Navy will have to dig up new facts 
on how digits fit together, the move- 
ment of joints, how much force a 
man’s atm, hand and leg can produce, 
and how skin interacts with arm and leg 
movements. University, military and 
industrial laboratories will aid in 
developing details on how best to 
get the robot’s backbone connected to 
the thigh bone, etc. 

Right now, Boeman is being engi- 
neered for 23 movable joints. This 
won't allow him to play tennis or 
frug, but after all, everybody’s got to 
start somewhere. =| 
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Check the Rola speaker list 
for your particular requirements 


Loudspeakers with Alnico and Ferrite magnetic systems are available in round and elliptical shapes to meet 
every design and performance requirement. See our Technical Data folder No. 8. 


Today’s most popular car radio loudspeakers are the Rola C9-6L, C7-5L and 6H. For long, trouble free 
operation, Lantor protective cloth is used on the speakers, eliminating dust and grit. Rola Division 
can supply details of a suitable two speaker circuit for your needs. 


The Mini-fi speaker system measures only 14” x 8” x 8” — yet the deep rich response ranges from 35 Hz to 
a brilliant 19,000 Hz, with a power handling capacity of 15 watts RMS. 


The new high compliance neoprene surround C65-0 woofer and the wide-range C8MX, a wonderful 
performer offering outstanding value, are notable in this range. 12-inch speakers include the 

12PX and 12UX models. Magnificent overall response and real power handling capacity are the 
sought-after features with these speakers. 


Rola Division y ! 
The Boulevard Richmond Victoria 3121 new Loudspeaker 
Telephone 42 3921 Telex 30383 iia r 


€ 
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NEW GLASSWARE 


IMPROVES 


CHROMATOGRAPHY ANALYSIS 


New hardware developed to further the science of chroma- 
tography include special porous glassware and a complete 
analysing unit with electronic control facilities. 


Ernie Miller thought he had it made. 
The dilemma of trying to support two 
wives and keep pace with his mount- 
ing debts so disturbed Ernie that one 
night he picked up a hitchhiker, drove 
to a lonely country road, choked the 
unfortunate rider into insensibility, 
saturated his clothes with petrol and 
set the car on fire. At first, everyone 
thought the nearly destroyed corpse in 
the driver’s seat was Ernie. Only an 
uncharred, postage-stamp-size scrap of 
the victim’s trousers suggested a more 
sinister motive. The miniscule piece 
of debris was all the crime laboratory 
needed to prove the man’s clothes had 
been soaked with petrol before the 
blaze and to start the search which 
ultimately led to Ernie’s arrest and 
conviction. 

Ernie Miller, is a _ fictitious 
name, but the incident is real. The 
behind-the-scenes detective that solved 
the case was an analytical gas chroma- 
tograph, an electronic instrument that’s 
part of the much broader field of 
chromatography used by organic chem- 
istry and biology laboratories for 
separating liquid or gaseous mixtures 
and identifying their individual com- 
ponents. That scientists can work with 
incredibly small samples frequently 
no larger than the dot of a “i” is 
One reason chromatography today is 
regarded as one of the most accurate 
and fastest growing scientific sleuthing 
devices going. : 

(Although the term chromatography 
implies that colour is a necessary part 
of the detection process, the methods 
can actually be applied to coloured or 
uncoloured compounds alike). 


So broadly adaptable is chromato- 
graphy that it is used by more than 
50,000 laboratories which spent over 
$US75 million last year for all types of 
chromatography equipment. The appli- 
cations include everything from 
manufacturing medicines through food 
processing controls to determining the 
presence of narcotics in human blood. 

How does a chromatographic separ- 
ation work? “It’s a matter of attrac- 
tion,’ muses one chemist, “that 
is much like the affinity three men have 
for blondes. For example, when they 
pass a blonde girl on the street, one 
man may stop and look at her, the 
second may slow down and look, while 
the third just keeps on going.” 

The attractions in a paper chroma- 
tography process, for instance, begin 
when a drop of an unknown mixture 
is placed near the end of a strip of 
filter paper then immersed in a solvent. 
As the solvent migrates up the paper, 
each of the mixture’s components is 
influenced by two opposing forces: its 
tendency to be washed up the strip 


with the solvent and its affinity to 
bond itself to the paper. The indi- 
vidual components separate and the 
colours, intensities and locations of 
their deposits can be compared with 
the separations of known materials to 
characterise the unknown mixture. 


In addition to paper chromatography 
there are three other basic categories 
of chromatography: (1) Thin layer, in 
which the sample mixture rises and 
separates by capillary action on a glass 
plate coated with a powder-like mat- 
erial; (2) liquid or column chroma- 
tography in which gravity or pressure 
forces the sample mixture and sOlvent 
to flow through a glass column pack- 
ed with the separation medium; and 
(3) gas chromatography in which the 
sample mixture is vapourised and 
moved by an inert gas through a heat- 
ed column packed with an absorbent 
material. 


As might be expected, one principal 
beneficiary of chromatography is the 
pharmaceutical industry which uses a 
variety of techniques in the prepara- 
tion of drugs and medicines. In addi- 
tion, chromatography is used for iden- 
tifying lipstick or shoe polish smudges 
in criminal investigations; detecting the 
presence of barbiturates in the blood 
stream; for quality control in the pre- 
paration of such things as perfumes, 


Corning Glassware’s Type APG 

402 gas chromatography unit is 

all automatic and electronically 
controlled. 


paints, dyes, cOsmetics and tobaccos; 
detecting impurities in oils and greases 
in refineries; and for untold numbers 
of organic chemistry and biomedical 
research applications; toxicology ex- 
aminations, pesticide controls, and air 
ra water pollution studies to name a 
ew. 

Surprisingly, chromatography is not 
a new science. In 1903, Russian bot- 
anist M, S. Tswett developed an ad- 
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HOW A GLASS MEMORY OPERATES 


In our November, 1967 issue, we published a description of 
the B.B.C. standards conversion equipment which allows programs 
generated in America, using the N.T.S.C. 525-line, 60-field system, 
to be electronically converted to the B.B.C. 625-line, 50-field PAL 
system. In the article, we referred to the important role played by 
delay lines. We are now advised by Corning Glass Works that they 
supplied glass delay lines for the equipment, and that these operate 


in the following manner. 


The delay line acts as a memory which stores information by 
converting electronic signals to acoustic signals, passing them through 
glass polygons and then restoring them to electronic form (see dia- 
gram). As the acoustic pulses move at the relatively slow speed of 
sound, compared with the high speed of electronic pulses, the signals 


are delayed. 


a TRANSDUCERS ty 
SIGNAL input | 


ELECTRONIC 
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Changes for 
Mobile Radiotelephone 
Services 


Licensees of V.H.F. land and harbour mobile radiotelephone services, now 
operating in 30 kc/s channelling areas, are advised that if they have 
not already installed equipment which meets the Australian Post 
Office 30 kc/s channelling specification, they must do so before 
30 June, 1969. 


This requirement has been brought about by the growing demand for 
V.H.F. mobile radiotelephone services in city areas which is taxing 
the existing channels available. The change to 30 kc/s channelling 
will enable more radiotelephone services to be brought into operation 
as they are required. 


However, some changes to existing equipment will be necessary and the 
following programme for conversion, which is designed to cause the 
least inconvenience to all concerned, has been adopted:— 


As from 30 June, 1969, licensees of V.H.F. mobile radiotelephone services 
operating in 30 kc/s channelling areas within the frequency bands 
70-85 Mc/s and 156-174 Mc/s* will be required to make necessary 
changes so that:— 


All base station transmitter/receivers (both amplitude and angle 
modulated) employed in a base station installation shall be of a type 
complying with the relative Post Office specification and approved 
for 30 kc/s operation and shall be operated in accordance with the 
terms of that specification. 


(ii) All angle modulated mobile transmitters shall be adjusted to function 
with a maximum deviation of =5 kc/s. 


*This excludes the International Maritime Mobile V.H.F. Radiotelephone 
and the existing Australian Post Office Subscriber Services. 


Early conversion will assist manufacturers in meeting delivery dates for 
equipment. 


FURTHER DETAILS MAY BE OBTAINED FROM THE SUPERINTENDENT, 
RADIO BRANCH, G.P.O., IN YOUR CAPITAL CITY. 


AUSTRALIAN POST OFFICE 
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sorption chemistry technique and pub- 
lished his findings on separating the 
pigments in leaves. However, it wasn’t 
until the early 1950s that scientists 
began making wide use of chroma- 
tography techniques for both quali- 
tative and quantitative analytical work. 
About the same time, a search was 
under way to find a technique for 
characterisimg fountain pen inks. 


“Inks are important factors in sus- 
pected forgery cases,” explains one 
criminalist (i.e, one who preoccupies 
himself with physical evidence rather 
than criminal motives). “For example, 
if a forger alters a $6 check to read 
as $60, it’s probable that he will use 
an ink that looks the same as the one 
the originator used. The difference, 
though, is clearly seen when samples 
from, say, the “6” and the “0” pro- 
duce different chromatographic separ- 
ations. In fact, in some instances it 
may even be possible to determine 
ths precte brand of ink the forger 
used,” 


Still, the early chromatographic sep- 
arations were far from ideal. Paper 
chromatograms provided accurate 
visual data, to be sure. But when a 
laboratory technician used a densito- 
meter to measure the light transmitted 
by a beam going through a deposit 
and transform the visual data into 
numerical values, the opaque quality 
of the conventional paper chromato- 
gram restricted the transmission of 
light. One need, therefore, was for a 
transparent chromatography medium 
on which optical measurements could 
be made. 


Porous glass from Corning Glass 
Works proved to be a suitable material. 
This is an intermediate product created 
during the production of nonporous 
laboratory glassware. Twenty-eight per 
cent of porous glass’s surface is void 
space composed of an_ infinitesimal 
number of tiny pores which would 
would have to’be enlarged 12,000 
times to admit a human hair. The 
remaining surface area adsorbs mois- 
ture and organic chemiicals while the- 
components in a _ chromatographic 
separation dry rapidly in a small, con- 
fined area. 

Porous glass plates proved to be 
satisfactory and versatile chromato- 
graphic mediums but they were only 
the beginning as far as Corning’s re- 
searchers were concerned. They con- 
tinued to search for ways to take the 
guesswork out of the laboratory and 
come up with chromatography mate- 
rials that would ultimately satisfy the 
scientists’ every need. 

One example: Surface-textured. glass 
beads which have a surface area 10 
times greater than the conventional 
smooth beads that were previously 
used as the support material im gas 
chromatography. 

Today Corning’s products include 
glass plates which are precoated with 
porous glass adsorbent for thin-layer 
chromatography which relieves labora- 
tory technicians of preparing their 
own; Pyrex brand glass columns with 
metering valves for controlling the 
flow of solvents during column chro- 
matography separations; and a variety 
of rectangular and cylindrical “jars” 
used as development chambers in thiin- 
layer processes. 


One of the newest of Corning’s 


AUSTRALIA JOINS SAFETY-AT-SEA SERVICE 


The Overseas Telecommunications Commission (Australia) has extended 
its safety-of-life-at-sea service by joining the Automated Merchant Vessel 
Report (AMVER) system operated by the U.S. Coast Guard. AMVER is 
an international maritime mutual assistance program which provides im- 
mediate aid to the development and co-ordination of Search and Rescue 
(SAR) efforts in many offshore areas of the world. 


‘Merchant ships of all nations are encouraged to send sailing reports 
and predicted position reports voluntarily to the AMVER centre in New 
York, via selected radio stations. Information from these reports is fed into 
a computer which generates and maintains dead reckoning positions for 
the vessels. Information concerning the predicted location and Search and 
Rescue characteristics of each vessel known to be within an area of interest, 
called a Surface Picture (Surpic) is made available on request to recognised 
SAR agencies of any nation to be used during an emergency. 

Sydney Radio (call sign VIS) has been chosen as the Australian link 
because it is the major Australian OTC coastal radio station, with world- 
wide communication coverage of international shipping. Sydney Radio will 
maintain a 24-hour listening watch and will greatly improve AMVER 
communications for ships 
sailing in the SW Pacific . 
and Indian Ocean areas. & whe x 
Teleprinter facilities have a 
been provided at Sydney 
Radio, which will com- x * 
municate with the Depart- 
ment of Civil Aviation * 
facilities at Sydney air- 
port. DCA will process ~ 
all the incoming messages 
from Sydney Radio, ex- x 
tract relevant information 
for their own safety-of- , x 
life-in air -program, and 
then transmit this infor- x x 
mation to the captains of 
international aurliners for 
pre-flight briefings, and 
also to the Coast Guard x 
Computer Centre in New x x 
York, via Honolulu. 

OTC engineers who 
visited the AMVER headquarters recently were given a practical demon- 
stration of the system. The computer plotted a surface picture for a ship 
requiring assistance in a 200-mile radius in the West Pacific. The informa- 
tion processed in 57 seconds showed positions of 11 ships that could render 
assistance (see diagram). The information also contained data regarding 
radio and medical facilities on board the plotted ships. Previously only 
minimum information on the South Pacific and Indian Ocean areas were 
supplied to AMVER, whereas under the new arrangements with OTC 
participation reports will contribute significantly to safety of life at sea. 
(“Contact,” Vol. 2, No. 2.) 
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categories of 


chromatography products is glass par- 
ticles with precisely controlled pore 
diameters. Because fractions are sepa- 
rated by the size of the molecules as 
the sample flows downward through 
the particulate material in a liquid 
chromatography process, the unifor- 
mity: of the microscopically tiny pores 
— which can be controlled within 
tolerances of 15 per cent — assures 
more precise separations. 


By contrast, Corning’s biggest chro- 
matography product is an automatic, 
highly reliable preparative gas chro- 
matograph, called APG 402. A sample 
is introduced into the APG 402 either 
automatically from a side-mounted re- 
servoir or manually from a_ syringe. 
The sample vaporises and _ flows 
through a series Of columns where it 
is separated into its individual frac- 
tions for collection, examination and 
identification. 

While glass has already made deep 


penetrations in all 
chromatography, Corning’s researchers 
say they have just begun to exploit the 
potential of this versatile and complex 
science. Thin-layer chromatography, 
they point out, has supplemented or 
replaced paper chromatography in 
many laboratories. In addition, scien- 
tists are looking for ways to improve 
their techniques and are finding that 
chromatography enables them to do 
more work more accurately, in less 
time than before, and to work with 
samples which once might have been 
discarded for being too small, too diffi- 
cult or simply impossible to separate. 


“Chromatography is now a principal 
means for acquiring evidence or in- 
formation which might otherwise go 
undetected,” says one chemist. “Why, 
it’s even possible today to extract some 
juice from a carrot and tell which 
part of the country it was grown in.” 
(“Corning Magazine,” Summer, 1968.) 
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1200 1.5 Mil Acetate 1507 


PAY LESo 

FOR THE 

BEST U.o.A 
PROFESSIONAL 
QUALITY TAPE 


‘orand 5’ has top quality features 


America's finest professional quality recording tape is now 
available in Australia at half the price of any other com- 
parable tape. 


All "brand five" tape has high remanence iron oxide 
emulsion coated on to the best quality acetate or Mylar 
base material. It is supplied with green/red leaders at 
both ends. There is no squeal, no gumming of heads and 
reduced head wear with "brand five" special dry syn- 


LOOK AT THESE PRICES — 


Other Our 
Description Tapes Price 


REELS 


Acetate 
Acetate 
Mylar 
Mylar 
Mylar 


$6.25 $3.00 
8.20 4.10 
7.70 3.85 
11.98 5.97 
17.70 8.95 


REELS 


Acetate 
Acetate 
Mylar 
Mylar 
Mylar 


$3.60 $1.80 
4.70 2.35 
5.50 2.75 
7.00 3.50 
9.98 4.98 


AVAILABLE AT ALL | 
GOOD RADIO, TAPE | 
& RECORD STORES : 
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thétic lubricant which gives new protection for valuable 
equipment. 

"Brand five" is a long-lasting non-abrasive tape which 
will give magnificent results in all high fidelity mono and 
stereo recordings to the most exacting professional stan- 
dards and for the home enthusiast. You will hear a new 
naturalness to sound with brilliant highs and full depth 
lows! 


COMPARE TO OTHER TAPES 


Other Our 
Tapes Price 


Type 
No, 


CORRESPONDENCE TAPE ON 


15D3 150° 1.5 Mil Acetate 
10D3 225’ 1.0 Mil Acetate 
5D3M 300’ .5 Mil Mylar 
5D3MS 450’ .33 Mil Mylar 
3D3MS 600’ .33 Mil Mylar 


3” REELS 


$1.20 $0.60 
1.65 0.82 
‘1.98 0.98 
2,654.33 
3.25 1.60 


CORRESPONDENCE TAPE ON 31” REELS 
3032MS 900° 33 Mil Mylar $4.50 $2.25 


GREEN CORPORATION LTD. 88 KING STREET, SYDNEY. PHONE 25-1989 


GREEN CORPORATION LTD. 
88 King Street, Sydney, N.S.W. 1 
SPECIAL DECEMBER OFFER 

Please send me free 24 page booklet "Tape Editing and * 
Splicing" 
Name: 


Address: 


Canoe ereeseeccene Oo. Om oerere 


GNI8/I 


oor coe, . eee eeoeee onsen 


SCIENTIFIC AND | 
INDUSTRIAL NEWS 


Corrosion-proof exchange 


The tourist resort of Rotorua, New Zealand, is being 
provided with a corrosion-proof telephone exchange worth 
nearly $1.4 million. Before the special exchange could be 
produced, atmospheric conditions in Rotorua had to be repro- 
duced exactly in the Beeston, near Nottingham, laboratories 
of the Plessey Telecommunications Group in Britain, who 
supplied the exchange to the New Zealand Post Office. The 
atmospheric conditions at Rotorua — the centre of New 
Zealand’s sulphur springs area — are so corrosive that the useful 
life of standard exchanges is only months. 

Plessey engineers found that the main causes of trouble 
were hydrogen sulphide gas and a particularly abrasive type of 
dust carried on the wind from the thermal springs. This 
environment corroded the metal components, switches and relays, 
eventually causing their failure. Sulphide films formed on the 
silver contacts, while the hydrogen sulphide attacked the PVC 
used for panels, wire covering, etc. In the finished exchange, 
much of the more delicate equipment is enclosed in dust-proof 
cabinets, each with its own air-conditioning system. Where metal 
contacts are exposed to the atmosphere, palladium and other less- 
corrosive metals are used. A type of PVC formulated to be 
resistant to hydrogen sulphide is used. 


Anti-submarine radar 


A new British airborne radar provides information for the 
tactical control of an anti-submarine search using an opera- 
tional plotting board. The equipment was developed for the 
Royal Navy by Ekco Electronics Ltd., Southend-on-Sea, Essex, 
England, in collaboration with the Ministry of Technology. The 
17in square high-brightness projection screen displays an overall 
picture of a search and attack within a 50 mile radius, and 
provides the added advantage of identification of friend or foe. 
An illuminated parallel-line protractor is incorporated in the 
display to aid bearing measurements, while a map image can 
be superimposed on the screen. 


High powered transistors 


RCA Electronic Components of the U.S.A. is carrying out 
research with experimental transistors which could rival valves 
for power output. Although still in the laboratory stage, a 
transistor has been built with a new laminated construction 
that generates 800 watts at 1MHz. The laminated transistors 
are formed on two separate wafers of silicon, which are fused 
under heat and pressure into a single monolithic structure 
which incorporates ballast resistors to avoid secondary break- 
down. The company is planning to develop devices giving 
more than 300 watts at 30MHz, and to increase power output 
of a sonar device up to 1 to SKW with KV breakdown 
characteristics. 


Automatic T.A.B. 


The T.A.B. in Western Australia has installed a computer 
equipped with optical readers, data transmission terminals and 
visual display screens. Information on punters’ bets from 50 
metropolitan agencies are sent via Siemens keyboard data trans- 
mission terminals directly into an IBM system 360/model 30 
configuration at the Control Centre in Murray Street, Perth. 
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London’s educational TV service 


A teacher assumes the role of vision controller in 
the control room of a studio of ETV London, the 
Inner London Education Authority’s educational 
television service. A regular service of educational 
programs is relayed to 300 schools in London (to be 
extended to 1500 in 1969) in what is probably the 
world’s largest closed-circuit network. The service has 
a staff of 45 teachers trained in TV production. 


Other agencies transmit to the centre by phone where the 
information is marked on forms which are read by the com- 
puter. The computer automatically combines and logs all infor- 
mation received, verifies that all agencies have transmitted, and 
calculates dividends for outward transmission to the agencies. 

The T.A.B, management can obtain information through 
three visual display terminals or through keyboard terminals 
which monitor the progress of betting, the reporting status 
of agencies, scratchings, results and dividends. An additional 
application is now being implemented whereby individual tickets 
are processed and transmitted direct from the agencies to the 
computer at the T.A.B. Control Centre. This obviates the need 
for sub-collating at the agencies, and permits details of indi- 
vidual tickets to be retained on file for each agency for pay- 
out, accounting, etc. 


Emergency runway light 


_. A cold-cathode discharge lamp, operating from 12V DC 
with a solid state inverter, has been developed as a safe and 
economical substitute for the so-called goose-neck kerosene flare 
as_a portable runway light for emergency use. Known as the 
PERL (Portable Electric Runway Light), the unit has been 
developed by Hawker Siddeley Dynamics Ltd., Hatfield, Herts., 
England, in conjunction with the R.A.F. Central Air Traffic 
School. Tests have shown that PERL units have a visibility of 
eight miles from 1500 feet on a moonless night, while one lamp 
left in operation gave a satisfactory light after 26 hours. 


Satellite station in Kenya 


_ _ A $2.5 million contract for the design, construction and 
installation of a satellite communication earth station in East 
Africa has been awarded to The Marconi Company, Chelmsford, 
Essex, England. The station, the first to go out to tender 
in Africa, will be at Mount Margaret, 27 miles north-west 
of Nairobi in Kenya’s Rift Valley. It will have a 97ft diameter 
antenna, weighing over 100 tons, which will rotate on sliding 
surfaces of a synthetic material said to be more reliable and 
resilient than conventional metal bearings. This is of parti- 
cular significance in the Rift Valley, which is subjected to an 
average of one major earth tremor every three years. 
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America’s 


now in Australia! 


BEST 


ACOUSTIC 
RESEARCH 


AR Acoustic Research—-Amplifiers, Speakers and Turntables are now in Australia. 


Developed in America, they are there popularly known as 
the finest available high fidelity systems. This is because 
AR equipment is designed to reproduce a musically 
natural sound—not one that is distorted or “pepped-up” 
—but one which, as the term “hi-fi” implies, produces 
the highest possible degree of fidelity to the original. 
This is true hi-fi. This is where AR components excel. 


Experts, qualified to judge, and with facilities for a thorough 
and competitive testing, have stated: 

AR Amplifiers: “delivered a staggering 110 watts 

per channel at the clipping point.” 

AR Speakers: “none quite as good at double the price.” 
“have not encountered truer fidelity.” 


AR Turntables: “the wow and flutter were the lowest 
| have ever measured on a turntable.” 


Such is the faith of AR engineers in their 

INC. workmanship, a unique guarantee exists. 

AR Amplifiers are guaranteed for 2 years, 

speakers for 5 years, turntables for 3 years. This com- 

prehensive AR guarantee covers the entire cost of parts, 

labour, of service charges, even of two-way freight... 

in fact, EVERY cost. This policy, of course, would not be 

available were AR to find it unprofitable. So small, how- 

ever, is the volume of returns, that AR confidently offer 

it with every unit sold. And it keeps them on their toes— 

you can be sure the quality standard of any AR unit you 
purchase is constantly high. 


IF YOU WOULD LIKE TO LEARN MORE ABOUT AR EQUIPMENT, CALL IN TO OUR SHOWROOM: 
first and only Australian distributors 


W.C.Wedderspoon Pty.Ltd. © 


193 Clarence Street (between King and Market), Sydney. 29 6681 


Now also available from 


STEREO MUSIC SYSTEM — KENT HI-FI 
432 Kent St., Sydney 


193 Clarence St., Sydney 


EDELS PTY.LTD. 
88 King St., Sydney 


GLEN-DOR CAMERA CENTRE 
43 The Corso, Manly 
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The station will be operated by the East African External 
Telecommunications Co. (EXTELCOMS), using a synchronous 
satellite of the Intelstat III series over the Indian Ocean. As the 
antenna is steerable, however, the station will also be capable 
of using synchronous satellites over the Atlantic. 


Cooling method 


_ An idea for motorless cooling, or refrigeration, requiring no 
electric power or other input of pascal’ b has been taken up by 
the National Research Development Corporation of the U.K. 
to assess its commercial potential. The method was invented 
by Dr A. K. Head of the C.S.LR.O, Division of Tribophysics, 
Parkville, Victoria. He realised that if a surface, exposed to a 
cloudless sky, could be made to radiate strongly in the long 
infrared wavelengths of about 8 to 13mm and reflect strongly 
at other wavelengths, there would be a net loss of radiant heat 
through the earth’s atmosphere into outer space. 

Surfaces with these radiation characteristics can be made, 
for example, by depositing a very thin layer of silicon monoxide 
on a highly polished surface of aluminium. Using available 
equipment, Dr Head has carried out experiments on a small 
scale which confirms a cooling effect does occur in practice. 


Superconducting magnet 


A superconducting magnet, patented in the U.K. recently, 
consists of a hollow tube, around the axis of which currents 
circulate to form a single-turn solenoid. The magnet is energised 
by subjecting a small part of the wall to a localised trans- 
verse magnetic field, strong enough to penetrate the wall. Mov- 
ing the field along the wall, and then removing it, leaves a 
magnetic field, parallel to the axis, trapped within the tube. 
This sets up currents which circulate around the tube axis, con- 
tinuing after the localised field is removed. Better packing can 
be obtained than with wire-wound devices, and concentration 
of current close to the axis could reduce the material required 
for a given field. 


Electron-beam semiconductor 


An electron-beam PN junction device was described by Dr 
C. B. Norris, a_ scientist from Stanford University, at an 
IEEE conference in the U.S.A. recently. It involves bombard- 
ing a silicon beam lumped diode with 10KeV electrons from 
a beam modulated tube structure. The beam diode, using ion 
implantation techniques, is designed to be sensitive to an elec- 
tron beam. The basic device is s wide-band amplifier with a 
gain of several thousand, a rise time as low as a fraction of 


Electronic post coding 


An advanced electronic system, designed for Britain’s 


first fully automatic postal sorting office, is seen at 
the Plessey Automation Group factory at Poole, 
Dorset, Known as a coding desk translator, it substi- 
tutes written postcodes and addresses with a code 
that can be read by machines used for automatic mail 
handling. The equipment is claimed to be able to 
translate about 2000 addresses a second. 
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a nanosecond, and a power output of from 1 to 100KW. The 
unit is now in prototype production. 


Heat shrinkable sleeve 


A sleeve to cover and seal joints in pipeline systems is 
available from W. R. Grace Australia. Ltd. It is designed to 
protect these vulnerable points from all corrosion and moisture 
penetration. Called the “Canusa” sleeve, it is a heat shrinkable 
cross-linked polyethylene tube with an adhesive thickly covering 
its inner surface, and is compatible with all forms of pipe 
coating. Application of heat quickly shrinks the sleeeve uni- 
formly around the pipe and joint, gripping tightly and forcing 
the adhesive into all cracks, interstices and pipe irregularities. 
The sleeved joint becomes a tough coating covering the weld 
area, 


Fibre optics in the home 


Flexible glass fibre optics are planned to provide illumina- 
tion for several home entertainment systems, including radios, 
TV receivers and phonographs, to be introduced in 1969 by 
several manufacturers, according to a Corning Glass Works 
spokesman. Among the applications is a movable point of 
illumination to indicate the position of radio dial pointers. An- 
other is the provision of a point of cold light near the stylus of 
a phonograph arm to enable accurate manual selection of de- 
sired tracks on long-playing records. Additional information 
about glass fibre optics is available from Corning Glass Works, 
1202 Plaza Building, Australia Square, Sydney. 
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room. 
way 


Left, the master con- 
sole in the college's 
administrative. office. 
Right, a‘ student an- 
swers a call to his 
Similar 
communication 
units are located at 
key points throughout 
the college. 


College communications 


The University College of Townsville has a specially designed com- 
munications system that enables individual students to be contacted 
throughout the collage. 
C.S.A. (Communications Systems of Australia) Division of Plessey Pacific. 
A master console in the college's administration office is linked to two- 
way communication units in bedrooms, common rooms, bathrooms and 
laundries. The console operator can locate a student by calling individual 
units or by paging through all units simultaneously. 
also be use as a public address network to direct messages to students. 


The system was devised and installed by the 


The system can 


two- 
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RELEASED. 


ITEMS. 


Audio Section 
Music Power 
RMS Power 


Harmonic Distortion 


Frequency Response 
Power Bandwidth 
Hum & Noise 
(at rated output) 
Inputs and Audio 
ensitivity 


Output Terminals and 
Jacks 


Speaker Switch 
Equalization Curves 
Tone Controls 

(each channel) 


Loudness Contour.... 


FM Section 
CUrCUlty ss ee et ee ee 
Frequency Rang 
tHF Usable Sensitivity 
Image Rejection 
Signal to Noise Ratio 
Antenna Input ....... 
Multiplex Section 
Circuitry 


Channel Separation 

AM Section 

CHCUITHY sais a ae ow aw 6 
Frequency Range ....., 
(HF Usable Sensitivity 
Image Rejection 
Antenna Input 
Power Supply 
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FOR THE HOME MUSIC-LOVER 


“ALL SOLID STATE 
MODEL SX - 440 TUNER/ AMPLIFIER 


0), 


THIS MONTH PIONEER AGAIN SHOWS THE WAY - 


SPECIFICATIONS: 


40 watts total at 44) 


15 watts per channel at 4 
12 watts per channel at 8 
Less than 1%(at 1 kHz 
rated output) 

3 db, from 20 Hz to 70 kHz 
30 Hz to 20 kHz (AUX) 
MAG: better than 75 db 
AUX: better than 85 db 
MAGnetic PHONO: 3 mV 
TAPE MONITOR: 130 mV 
AUXiliary: 130 mV 
Speakers: 4-16 ohms 
Stereo headphones jack, Simu- 
Itaneous tape recording jacks, 
equipped with TAPE MONITOR 
switch Tape recording/ playback 
jack (DIN standards) 
AorB epee 


PHONO: RIAA 

BASS: boost 13 oe cut 11 
db (at 50H 

TREBLE: boost 9.5 db, cut 10 

. habe to ON-0 kHz) 

witchable to ON-OFF, boost 

12 db at 50 Hz, boost 6 db 


at 10 KHz. with VOLUME 
control set at .40 db 


Front end using 
87_- 108 MHz 


at 98 MHz) 
IHF rating) 
300 ohms (balanced) 


Fabel S 


Time-switching type de-modulator 
FM/ MONO stereo Automatic 
Selection 

35 db (at 1 kHz) 


Superheterodyne 
ane - 1605 kHz 


8. 

47 db (at 1000 kHz) 

Built-in Ferrite Loopstick Antenna 
240 volts 50 Hz 


AVAILABLE IN AUSTRALIA EARLY 


PIONEER 


THE QUALITY NAME IN HI-FI MUSIC EQUIPMENT 
ASK YOUR DEALER - 
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Music Power: 


RMS Power; 


Frequency Response: 
Power Bandwidth; 


Harmonic Distortion: 


SM ratio: 


Residual Noises; 


Input Attenuator & Gains: 
(Input voltages for RMS 


power) 


sA@ WE CAN'T TELL YOU 


ABOUT ALL THE BRILLIANT NEW DESIGNS UNDER WAY AT PIONEER UNTIL OFFICIALLY 


BUT FROM TIME TO TIME IN THESE PAGES WE WILL BRING YOU NEWS ON THE LATEST 


ALL SOLID STATE 
MODEL SM - 100 AMPLIFIER 


SPECIFICATIONS: 


Damping Factor: 


Output Terminals: 
(2 pairs of output 
Speaker terminal) 


Low-cut Filter: 


Muting: 


Transistors: 
Diodes: 


Power Supply: 


Power Consumption: 


Dimensions: 


(ep) swodse 


FOR THE PROFESSIONAL 


210 watts (at 4(load) 
90 watts per aegenel at 4 
5 Hz to 100 kHz B 

10 Hz to 30 kHz pHegndnte 
distortion, 0.5% constant, Lala 
Less than 0.5%at RMS Power/1kHz 
110 dB or more (input attenuator 

O dB, low-cut filter off, input 
terminal terminates at 100 Kq, at 
RMS power) 

1mV8_ (input terminal terminates 
low-cut filter, off) 


load) 


OdB1V ( 100 Ka 
6dB2V { 198 Kar 
14dB5 V (100 Kid 
8Q: 1, 5.7, 60 
164): 3, 14, 100 
Speakers; 4-160) 


5 Hz: — 16 dB/oct 
20 Hz: — 10 dB/oct 

For the first 4 seconds after the 
power is turned on. 
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15 
ae ie weiss 50 Hz AC 
1eo1y2""{ W) x6-3/4""( H) x1 1- 3/4"'(D) 


Taree 
FREQUENCY RESPONSE 


HE KNOWS 


IN 1969 


Cable jointing machine 


A jointing machine to speed up the 
laying and maintenance of telephone 
cables has been developed by the British 
Post Office and the Plessey Co. In the new 
machine the two wires to be jointed no 
longer have to be stripped of insulation, 
but are simply placed in a slot and a 
switch depressed. A metal connector, exter- 
nally insulated, 18mm long with internal 
piercing tongs, is crimped over the wires 
making electrical contact while knives on 
the machine cut off unwanted ends auto- 
matically. A gon takes 3 seconds com- 
pared with 25 seconds by the present 
hand method, 


Permanent magnet 


Scientists at Bell Telephone Labora- 
tories in the U.S.A, have cast solid per- 
manent magnets. from material containing 
rare earths such as cerium and samarium 
These magnet materials are said to have 
the highest coercivity of any known mate- 
rials of comparable magnetic properties. 
The new magnets are made by melting 
cobalt, copper, iron and either cerium or 
samarium on a water-cooled copper hearth 
in an arc furnace filled with argon gas. 
Discs formed in this way are then magne- 
ed with poles on the surface on both 
sides. 


Solid state welder 


An MIG (Mechanised Inert Gas) weld- 
ing plant using solid-state circuitry has 
ben introduced by Commonwealth Indus- 
trial Gases Ltd., 138 Bourke Road, Alex- 
andria, N.S.W., 2015. | Known as the 
EMP Trans-MIG 600, it is available in 
thre basic sizes catering for all automatic 
and semi-automatic open arc processes. 
Use of semiconductors in the design of 
the power source and wire feeder is claim- 
ed to provide greater precision and rugged- 
ness than earlier MIG welding plants, 


POU 


Automatic cancer 
diagnosis 

Developed jointly by the Medical 
School of Osaka University and 
Tateishi Electric Co. of Kyoto, 
Japan, the Omron Cancerous Cell 
Automatic Diagnoser has ben used 
for group tests of cancer at the uni- 
versity. The automatic diagnoser 
focuses a spotlight on the cells to be 
examined, and locates the cancerous 
ones by the amount of light that 
penetrates their nuclei — the nuclei 
in cancerous cells are abnormally 
larger than those in normal cells, The 
automatic diagnoser can take 200 
coloured glass slides with the cells 
to be examined for continuous diag- 
nosis, A computer classifies the 
nuclei into five groups according to 
their size, and records the total 
number of each group. 


A glass slide with the cells to be 
examined is placed in the auto- 
‘matic diagnoser. 


nanancenneacennenuancasvancesennecnunuenoeanonccnsscencesneccoovecoravesnesuassuvesvenvennusesnieit 


Power cable colours 


Following agreement between most 
countries of Europe, including the U.K., 
the International Commission on Rules 
for the Approval of Electrical Equipment 
(C.E.E.) has revised the colour coding of 
the power cable for domestic electrical ap- 
pliances. The new colours are: live — 
brown; neutral light blue: earth 
— green and yellow striped. Up to a 
date to be specified — January 1, 1970, 
has ben proposed — the present standard 
will also be permitted. 


Piezoelectric transformer 


A television EHT or line-flyback trans- 
former using a piezoelectric element has 
been developed by Matsushita Electric of 
Japan. An input voltage fed to a driving 
section makes the piezoelectric bar vibrate. 


This activates a generating part of the 
bar, from which an output of 10KV can 
be taken. The transformer is about a 


quarter the size and weight of a conven- 
tional unit. 


ITU appointment 


Mr Richard E. Butler, Deputy Assistant 
Director-General of the Australian Post 


ffic, was elected Deputy Secretary- 
General of the International Telecommuni- 
cation Union (ITU) at the 23rd session of 
the Administrative Council on May 27, 
1968, and took up his official duties on 
October 1. Mr Butler has participated in 
many ITU conferences, and was a member 
of the Australian delegation in the nego- 
tiations for drafting agreements for the 
International Satellite © Communication 
Consortium (Intelsat.) 


Paper transistors 


The Westinghouse Electric Corporation, 
of the U.S.A., has developed thin-film 
transistors printed on paper, plastic or 
aluminium, foil. The transistors, demon- 
strated at Wescon 68 in Los Angeles, are 
made by evaporating the component mat- 
erials individually through metal masks 
or stencils. They are built up by four 
vapour deposits — which could typically 
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Electricity control centre 


The N.S.W. Electricity Commission has built up a control 
system to deal. with all foreseeable causes of failure. 
system is being improved continually, and over $1 million will 
be spent this financial year on telecommunications and control 
Overall control of the electricity supply to the whole 
of the State is from the control centre at Carlingford, near 


systems, 


Sydney. ; 
A mosaic diagram shows the main 


The control room of 
the N.S.W. Electricity 
Commission’s — system 
control centre at Car- 
lingford, showing 
(left) the mosaic dia- 
gram and (right) the 
load_ dispatching 
panel, 


This 
switches. 


high voltage system, 
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the system frequency and the output 
A computer, associated with the load dispatching panel, controls 
automatically the loading of the main power stations’ genera- 
tors for maximum overall economy. 
direct contact with key parts of the system. 


which lines or equipment are out of action, the power flowing 
in important lines, and provides remote control of important 
A load dispatching panel displays information about , 


from power stations. 


Each control desk has 
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Save it in the workshop 
and on service Calls. 

TV picture tube testing 
can be fast, easy 

and positive with a 
Thomas Test Tube. 


The Thomas Test Tube ts lightweight, small in size 

and very easy to handle — it is plastic coated, 

implosion proofed and features a socket adaptor. The 
Tube comes complete in a metal frame with carrying 
handle and supporting feet. 

Save time — ring your nearest Thomas distributor today. 


THOMAS ELECTRONICS 


SALES INQUIRIES AND TECHNICAL DATA AVAILABLE FROM: N.S.W.: THOMAS ELECTRONICS OF 
AUST. PTY. LTD. 12 Larkin St., Riverwood — Telephone 53-0721. R. W. WINNING PTY. LTD. (Selling Agents) 225 
Clarence St., Sydney — Telephone 29 2111. VIC: THOMAS ELECTRONICS OF AUST. PTY. LTD. 131 Burwocd Rd., 
Hawthorn, E.2.Vic — Telephone 81 0294. QLD: GRADWELL & CO. PTY. LTD. 42 Grenier St., Valley, Brisbane — 


Telephone 5 4881 $.A.: RADIO & ELECTRIC WHOLESALERS LIMITED. 10-12 Orsmond St., Hindmarsh — Telephone 
46 4041. W.A.: SIMON HOLMAN & CO, 10-12 Southport Street, Leederville, Telephone 8 2271. TAS.: W. & G. 
GENDERS PTY. LTD. HOBART 2 7201 — LAUNCESTON 31 2511. ALSO DEVONPORT AND BURNIE. 
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be gold, tellarium (a semi-conductor), 


glass and aluminium—to give flexible 
transistors. less than one hundred-thous- 
andth of an inch thick. 


Senate favours metric 


A Select Committee of the Australian 
Senate has recommended that Australia 
should adopt the metric system of weights 
and measures. It also recommends that 
the system to be adopted should be based 
on the International System of Units (SI), 
as in the U.K., and that a Metric Con- 
version Board be set up. A conversion 
period of ten years from the date of the 
Australian Government’s announcement of 
intention to convert is proposed. 


Cheyenne helicopter 
The new U.S. Army Cheyenne armed 


helicopter demonstrated successfully its 
computerised firepower system in test fir- 
ing flights at the Potrero range of the 
Lockheed Propulsion Co. near Redlands, 
California. The Cheyenne’s six-barrel mini- 
gun is aided by a computer, a_high- 
powered telescopic sight. in a swivelling 
gunner’s station, and .a heading and atti- 
tude reference system. A 40mm _ grenade 
launcher is interchangeable with the mini- 
gun on the flexible nose turret. 


Commercial TV at 
Broken Hill 


A commercial television station was 
opened at Broken Hill, N.S.W., by the 
Postmaster-General on September 20, 1968. 
The station, operated by Broken Hill Tele- 
vision Ltd., has the call BKN and operates 
on Channel 7 with vertical polarisation. 


ESRO I launched 


The ESRO I scientific satellite has been 
successfully launched by a Scout Launcher 
from the U.S. Air Force Western Test 
Range at Vandenberg, California. The 
1831b satellite has a payload consisting 
of eight experiments dealing with auroral 
photometry, ionic density, and’ tempera- 


tures and energy of particles. ESRO I was 
developed for the European Space Re- 
search Organiention by Laboratorie Cen- 
tral de Telecommunications (LCT), a 
French associate of ITT. 


Making infrared visible 


A phosphor lamp coating that converts 
infrared radiation into visible light was 
announced recently by scientists of the 
General Electric Co.. New York, U.S.A. 
The new phosphor has been used in a 
gallium arsenide solid-state lamp to pro- 
duce green light. The lamp, called the 
SSL3, is still being lab-tested and consists 
basically of an infrared source coated with 
a specially activated lanthanum fluoride. 
It has switching capabilities of the order of 
1000 times per second, and lab tests indi- 
cate a life of about 20,000 hours. 


Emergency 


electrocardiogram 


An_ instrumentation system developed 
by NASA in the U.S.A. is being used 
aS an emergency ambulance aid in Cali- 
fornia and Los Angeles. In the system, 
slim bare wires are applied to the skin 
using a quick drying silver-glue without 
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Laser tracking system 


An experimental laser system for 
high precision tracking of arti- 
ficial satellites has been developed 
by Hitachi Ltd., Tokyo, Japan. 
The ruby laser emits extremely 
short pulses with a peak power of 
5 megawatts at an average repeti- 
tion rate of one per second for a 
maximum duration of six. minutes. 
The system, said to be 10 times 
more accurate than conventional 
radio tracking devices, will be put 
to experimental use with satellites 
fitted with laser reflectors. Jap- 
an’s first laser tracking program 
will be carried out jointly by Hit- 
achi' and the Tokyo Astronomical 
Observatory. 
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the need to shave the skin. Electrocardio- 
grams obtained with the aid of these 
wires are relayed over a_ conventional 
radio link to a hospital while the patient 
is en route to that hospital, allowing nec- 
essary preparations to be made in advance. 


Trans-African radio link 

A 2,500-mile east-west radio link carry- 
ing several telephone and telegraph chan- 
nel between Addis Ababa, Ethiopia, and 
Abidjan, Ivory Coast, was brought into 
service recently. It was inaugurated by 
a conversation between H.M. the Em- 
peror Haile Selassie of Ethiopia and the 
President of the Republic of the Ivory 
Coast, H.E. Houphouet-Boigny. This link 
is of particular importance to African de- 
velopment, and was included: in the 
general development plan for the inter- 
national network in Africa by an ITU 
Committee in 1967. 


Inertial navigation system 

An automatic inertial navigation sys- 
tem manufactured by Litton Industries, 
Beverly Hills, California, U.S.A., has been 
selected for the pre-production Concorde. 
The system, type LTN-51, will be in- 
stalled in triplicate in the Concorde, with 
cross-monitoring to achieve the maximum 
attainable reliability. It will be certificated 
as the primary means of navigation and 
primary source of attitude and heading 
reference in the Concorde. =| 


Goodmans 
audio 
SUE 


Comprising Maxamp 30 Am- 
plifier, two Maxim Loud- 


speakers and Record Player, 
complete system $557.00 


high fideli 
watts, soli 


Goodmans Maxim loud- 
speakers, amazingly compact, 
complete full range hi-fi re- 
production. 


The new Garrard Synchrolab 
S$L95 complete in Teak case 
with tinted flexiglass lid. 


UNITED RADIO 


DISTRIBUTORS PTY. LTD. 


Shop 32, Ash Street 
Angel Arcade, Sydney 
Telephones: 28.3718, 28.3926 


OPEN SATURDAY MORNINGS 
Sydney’s leading High-Fidelity Specialists 
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A Solid State 
Volt-Ohm Meter 


Our latest test instrument design is a_ solid-state equiv- 
alent to the familiar ‘““VTVM”, and offers all the advantages 
of the latter together with increased sensitivity, virtually 
instant warm-up, and complete independence from the 
power mains. These features, together with simplicity and 
low cost, should make it a popular project. 


by Jamieson Rowe 


The familiar VTVM is widely used 
for making circuit voltage measure- 
ments in electronics -workshop and 
laboratory situations, and is particular- 
ly suited for this task by virtue of its 
ruggedness and high input impedance 
—typically around 10M, However, the 
usual VWIVM is a mains-powered in- 
strument, and cannot be used easily 
either in situations remote from the 
power mains, or to measure potential 
differences which are “floating” with 
respect to earth. It also requires some 
5 to 10 minutes “warm-up”  fol- 
lowing switch-on, before the internal 
thermionic valves and associated cir- 
cuitry stabilise sufficiently to permit 
accurate and reliable measurements. 

The solid-state instrument to be 
described in this article offers virtually 
all the advantages of a VIVM, to- 
gether with sOme important new per- 
formance features. It has an extended 
DC sensitivity—down to 1V FSD, an 
effective “warm-up” time of but a few 
seconds, and complete independence 
from the power mains. The last-named 
feature permits the instrument to te 
used not only for making measurements 
“im the field” remote from the power 
mains, but also allows it to make 
measurements which are fully “float- 
ing” with respect to earth. 

Despite these added features the new 
instrument is no more complex than 
the usual VIVM, and if anything 
should involve a slightly lower initial 
cost. It should thus prove a mst 
popular project, and a useful addition 
to either the home workshop, the 
service shop or van, or the develop- 
ment lab. 

At the heart of the new instrument 
is a balanced-bridge DC amplifier 
circuit rather similar to that of a 
conventional VTVM, but using two 
junction field-effect transistors (JFETs) 
instead of a double triode valve. As 
with the VTVM, the DC amplifier 
effectively converts a standard 0-1mA/ 
100 ohm meter movement into DC 
voltmeter having an extremely high in- 
put resistance. 

The JFET is a relatively new semi- 
conductor device, and one whose opera- 
tion is actually closer to that of a 


thermionic valve than to a cOnvention- 
al “bipolar” transistor. In contrast to 
the bipolar transistor it is a voltage- 
controlled device rather than one which 
is current-controlled, and has the very 
high input resistance of a reverse-bias- 
ed semiconductor P-N junction rather 
than the relatively low input resistance 
of a forward-biased junction. 

The principles of JFET operation 
have been described in some detail by 
ithe author im previous articles 
(February, 1967, pp.85-87: also July, 
1967, pp.36-46). Briefly, its operation 
involves the control or modulation of 
the conductance of a relatively narrow 
strip of semiconductor material called 
the channel, by means of a transverse 
electric field produced by an adjacent 
semiconductor electrode called the gate. 

At the ends of the channel are the 
source and drain electrodes, correspond- 
ing roughly to the cathode and plate 
respectively of a thermionic valve. An 
input voltage applied to the gate 
electrode is accordingly able to control 
any channel current flowing from 
source to drain, in a rather similar 
fashion to that whereby the*bias voltage 
at the grid of a valve is able to control 
the cathode-plate current. 

It has been possible for some time 
to produce a solid-state instrument 
equivalent in performance to the 
VTVM, using bipolar junction transis- 
tors. However, almost of necessity 
such instruments must be rather com- 
plex and expensive, mainly due to the 
measures required if the inherently low 
input resistance of bipolar devices is 
to be overcome without prejudice to 
stability or reliability. 

The very high input resistance of 
the JFET device renders it considerab- 
ly better suited for this type of applica- 
cation, so that in theory the release of 
modestly priced JFETs some two years 
ago should have enabled designers to 
produce solid state volt-ohm meters 
which compared favourably with the 
VTVM, not only in terms of perfor- 
mance but also in terms of relative 
simplicity and low cost. But in general 
this was not the case, mainly because 
the principal behaviour parameters of 
the JFET devices initially released 


Te 


SPECIFICATION: 


A portable high 
field-effect transistors (JFETs) 
ranges is approximately 10.9 
covering the range IV—-1000V FSD, an 
RMS. I) 10dB range steps; 


and five 


Input impedance volt-ohm meter, 
diodes. 
Megohms shunted by a few picofarads. 
id six AC ranges covering the range 3V—1000V 
seven resistance ranges covering fro 
Megohms centre-scale, Power consumption Is jess than 150 milliwatts, 
an internal 18V battery or an external supply. 


employing two silicon junction 
Input impedance on all DC and AC voltage 
Seven DC rances 

10 ohms—10 
Supplied by either 


TL ELSE 
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In both appearance and opera- 

tion the new instrument is al- 

most identical with a conven- 
tional VTVM. 


spreads 
for 


were subject to production 
which were embarrassingly wide 
this and similar applications. 

Many of the problems incurred by 
JFET parameter spreads have already 
been discussed in some detail by the 
author in the July 1967 article, and 
readers who wish to pursue this matter 
further are referred to the earlier ar- 
ticle. For tthe present, it is perhaps 
sufficient to note that the first economy 
devices released had a zero-bias source- 
drain current (Idss) spread range of a 
full decade (3-30mA), together with a 
slightly greater range for the nominal 
pinch-off voltage Vp (0.75-10v). 

Until recently, then, the would-be 
designer of a solid state volt-ohm 
meter faced the frustrating situation 
wherein he was effectively prevented 
from producing a simple and economi- 
cal design largely because the very 
devices which were in theory almost 
ideal for the job were subject to “in- 
cidental”, but nevertheless very real, 
spread problems. 

Few situations remain static in con- 
temporary electronics, particularly 
those concerning semiconductor de 
vices, and as One might infer correctly 
from the appearance of the present 
article, the foregoing situation has 
happily changed for the better in 
recent months. In short, there are 
JFET devices now available at econ- 
omy prices whose parameter spread 
range is considerably narrower than 
those previously available. 

The particular device which has 
been used in the new instrument is the 


Al4P,EM510-5, 
ADIQOO or sim. 


+E). SOLID STATE VOLT-OHM METER 


BATTERY 
TEST 


H HIGHER [dss DEVICE 
IN THIS POSITION 


3.3K 2000. 3.3K 


S - 
a anen vag AQ 


The circuit of the instrument bears a strong resemblance to that of the familiar VIVM, 

with a pair of silicon JFET devices replacing the usual double triode valve, and a silicon 

diode in place of the usual valve rectifier. The zener is for overload protection of the 
active transistor TI, and must be a low-leakage type to avoid input shunting. 


Motorola type MPF105, an N-channel 
device which has an Idss spread range 
of only 4:1 (4-16mA), and a similar 
tange for Vp (2-8V). While still not 
small, even by semiconductor standards, 
these ranges represent a_ significant 
improvement over those of the devices 
available earlier. 

The MPFI105 is also significantly 
superior to earlier devices in terms of 
the gate reverse leakage current Igss, 
which parameter plays a big part in 
determining the DC stability of the 
device in voltmeters, and similar appli- 
cations wherein the gate circuit resist- 
ance must be kept high. Whereas 
earlier JFETs had a maximum Igss of 
some 10nA at 25° C, the MPF105 has 
a maximum Igss—at the same tempe- 
rature—of only one-tenth this figure. 


Using the MPF105 device, and by 
careful design, we have been able to 
produce a solid state volt-ohm meter 
which compares very favourably with 
the conventional VTVM, in terms of 
both performance and cost, 


The instrument has an input im- 
pedance on both the DC and AC 
measuring ranges of greater than 10 
Megohms shunted by a few pF, while 
the amplifier linearity is considerably 
better than any meter movement likely 
to be used. Zero drift and basic cali- 
bration drift from switch-on are 
virtually negligible, and are each stable 
typically to better than 1 per cent up to 
40° C (104° F) ambient. Even at the 
rather unrealistic ambient temperature 
of 50° C (122° F) they will each typi- 


cally be within approximately 3 per 
cent, which should be more than ac- 
ceptable for the majority of applica- 
tions. 

Power consumption of the instru- 
ment is very modest, at around 150 
milliwatts: it draws a mere 7-8 milli- 
amps from an 18V supply, and is 
therefore capable of very economical 
battery operation. Using the nominal 
I50z 18V battery specified (Eveready 
type 2512 or similar), the useful bat- 
tery service life should be more than 
200 hours. In addition to the main 
internal battery the instrument also 
employs a nominal 1.5V cell for the 
pet anee ranges, aS does the usual 

Provision has been made for alter- 
native operation of the instrument 
from an external (floating) 18V supply, 
so that the internal battery may be 
conserved if desired when the instru- 
ment is used on the workbench or in 
similar situations wherein mains power 
is available. Connection of an external 
supply is facilitated by a simple plug 
and socket at the rear of the instru- 
ment case. 

Reference to the main circuit dia- 
gram should assist in understanding the 
operation of the new instrument. The 
heart of the circuit is the balanced- 
bridge DC amplifier centred around 
JFETs T1 and T2, which may - be 
recognised as rather similar to the equi- 
valent section of a VIVM. 

Tl and T2 are each connected in 
the “source-follower” configuration 
across the 18V supply, with the meter 


movement connected between the two 
sources via the usual calibrating multi- 
plier resistors. Each JFET has a source 
load, consisting of a 3.3K resistor to- 
gether with part of a shared 200 ohm 
potentiometer which functions as a dif- 
ferential load vernier for quiescent bal- 
ancing or “zero” adjustment. 


Device T1 is actually the “input” 
or active arm of the bridge, although 
this may not be immediately apparent 
from the circuit. The quiescent operat- 
ing current of T1 is determined by a 
fixed forward bias derived from tap 
“A” on a resistive divider across the 
power supply, and applied to the gate 
of T1 via the input attenuator system. 


A similar forward bias is applied to 
the gate of the balancing device T2, 
via a 2.2M series resistor which ap- 
proximately matches the average at- 
tenuator resistance in the gate circuit 
of Ti. As may be seen the bias for 
T2 is not fixed, but is variable over a 
range of some 3V extending negative 
from divider point “A.” This has been 
done to enable the circuit to accom- 
modate even worst-case differences be- 
tween the devices used for T1 and T2, 
in terms of the spread variations in 
Idss and Vp. 

Briefly, the reasoning behind this is 
that for accurate balance of the circuit, 
as indicated by a meter reading of 
zero with no input signal applied and 
the vernier load pot in mid-position, 
the two JFETs should draw 
equal channel currents. This will occur 
automatically if the two devices are 
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New Ideas 
in Consumer 
Electronics 


A complete line of monolithic 
integrated circuits in plastic 
dual-in-line packages. 
Increased reliability, lower cost. 


Take advantage of the PA 237's 
9-27 volt supply range for 
application versatility. 

PA237 is a silicon monolithic 
audio amplifier that can be used 
in your applications and save 
you money. It's capable of 
converting 8mV of input signal 


to 2 watts of continuous, low 
distortion output power. 


PA237's feedback can be applied 
to the amplifier to allow adjust- 
ment of stability, input/output 
impedance, and amplifier sensi- 
tivity. AC and DC feedback 
networks are employed to provide 
excellent stability with frequency 
and temperature. Use the PA 237 
in tape recorders, TV, FM 
receivers, record players, and 
dictating equipment. 


Check GE(U.S.A.)'s low-cost 

1 watt audio amplifier for your 
consumer applications. 
GE(U.S.A)'s PA234 monolithic 
IC delivers 1 watt of continuous 
power to a 22-ohm load from a 
22-volt supply. Its low cost plus 
the least number of outboard 
components of any audio 
amplifier on the market makes 
the PA234 the most economical 
alternative for achieving 1W of 
audio power. 

Applications range from 

record players, and TV to AM/FM 
receivers. 


ile} 


A low cost IC with gain of 75db 
to meet TV sound IF require- 
ments. 


GE(U.S.A.)'s 12 volt IF Amplifier! 
Discriminator is designed for 
good AM rejection, audio 
recovery and very high gain. The 
PA189 integrated circuit operates 
at 5.5 MHz or 10.7 MHz and 
features gain of 75db at 5.5 MHz 
with as small a signal as 200 
mitrovolts to meet TV sound IF 
requirements, PA189 5MHz typical 
band width (chart) is designed for 
most consumer sound applications. 
These include TV limiter detector 
audio amplifiers, FM radio pre- 
amps, and chroma-reference 
oscillators. 

PA189 coupled with GE’s PA237, 
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2 watt audio amplifier provides 
an excellent TV ground system 
with an optimum cost versus 
performance ratio. 

A high gain IC you can use as 
an audio preamp or operational 
amplifier. 

GE PA230 is a low level amplitier 
specifically designed to be used 
as either an audio preamp or 
operational amplifier. It offers 
high open loop voltage gain of 
7K typical/12K maximum. Also 
the PA230 features output short 
circuit protection, low noise, and 
excellent sensitivity. 


Use the PA230 in such appli- 
cations as tape cartridge 


+ 
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Puts 
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recorder/players, Hi-Fi equipment, 
dictating equipment or for any 
audio products where low input 
sensitivity and reliability are of 
primary importance. 

GE(U.S.A.) also offers a lower 
cost version of the PA230. The 
PA238, an operational amplifier, 
features expanded operating 
temperature range (—55° to 
110°C), =-6/12 volt supply, and 
short circuit protection. 
GE(U.S.A.) also offers a full 
economy line of silicon planar 
transistors. These include Small 
and Large Signal Amplifiers and 
High Frequency Amplifiers, 
Monolithic Darlington, and Power 
Transistors. 

For more information on General 
Electric's line of integrated circuits 


write to: Australian General 
Electric Pty. Ltd.. 103 York Street, 
Sydney, N.S.W. 2000. Telephone 
29 8711; or 552 Lonsdale Street, 
Melbourne, Victoria 3000. 
Telephone 67 8221. 

General Electric Company, 159 
Madison Avenue, New York, N.Y. 
70016, U.S.A. 


GENERAL ELECTRIC 


Reg. Trademark 
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matched and if they are presented with 
the same forward bias voltage; how- 
ever, with devices purchased as “un- 
matched” it is far more likely that 
for equal: channel currents one will 
require a lower forward bias than the 
other. In other words, the device with 
the higher Idss figure must be effectively 
“biased back” with respect to the other 
if the two are to draw equal quiescent 
currents, 

When the two devices are Operating 
at equal channel currents Id, the ratio 
Id/Idss for the device with the lower 
Idss will naturally be greater than that 
for the device with the higher Idss. It 
follows that the former device will 
tend to display a higher transconduct- 
ance, becaUse the transconductance of 
a JFET is proportional to the square 
root of the ratio Id/Idss. Hence since 
the linearity of the voltmeter amplifier 
will be at least a partial function of 
the transconductance of the “input” 
device Tl, it is the device with the 
lower Idss, which should be used in 
this position. : 

Conversely it is the device with the 
higher Idss which should be used in 
the T2 position, and therefore the T2 
device for which adjustable gate bias 
should be provided to allow coarse 
circuit balancing. 

Although it might seem from. the 
foregoing that it would be necessary to 
measure the Idss currents of the two 
devices concerned before they could 
be connected into circuit, this is not 
necessary. As will be described in 
greater detail later, the correct posi- 
tions for any two MPF105s can be 
found quite simply and rapidly by trial 
and error: there are only two possible 
combinations, so that if balance cannot 
be achieved with one it is simply a 
matter of reversing to the other, 

In order that the amplifier cir- 
cuit should be. capatle of driving the 
meter movem2nt linearly to full-scale 

eflection with any MPF105 device in 
the T1 position, the source load re- 
sistanceg of T1 and T2 and the forward 
bias on Tl have been chosen to given 
the highest quiescent channel current 
Id compatible with correct operation 
of all devices at temperatures to 
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Above left is a view of the rear of the front panel of the meter, show- 

ing the printed wiring board and switch wiring. The board diagram 

above should aid in component placement and in making the various 
connections to the switches. 


List of Components 


RESISTORS 

5% 4Awatt type: 220 ohms, 330 

J Printed wiring board, 68/m12, 44 ohms, 2.2K, 2 x 3.3K, 2 x 22K, 
inches square. 33K, 220K, 470K, 2.2M. 

I Set case hardware (handle, rubber High stability close tolerance (see 
feet, screws, etc.). text): 10 ohms, 100 ohms, 1K, 

1 0-I1mA meter movement, 4in rect. 10K, 2 x 22K, .2 x 47K, 68K, 
angular, 100 ohms, with standard 100K, 2 x 150K, 2 x 470K, 680K, 
VTVM scales, 1M, 1.5M, 2.7M, 3.3M, 2 x 4.7M, 


1 Instrument case, 74in x Sin x 4in, 
with flanged front panel. 


IR itch, ‘ e 8.2M, 10M. 
pee ae sections: d-pile Potentiometers: I x 200 ohms lin. 
1 Rotary switch, 2 sections I-pole 0% WW; 2 x 200 ohms preset, lin. 
7-positions. or WW; I x 300 ohms lin. or 
1 Microswitch button, DPDT spring WW; 1 x 10K preset, lin. or WW. 
return, CAPACITORS : 
1 18V battery, 150z size. I .033uF 1.5KV plastic. 


3 .047uF LV plastic. 

I 100uF 18VW electrolytic. 

MISCELLANEOUS 

5-pin DIN socket, polarised 4-pin 
socket and plug, 3 x banana jacks 
(red, black, green), 4 x control 
knobs, scrap aluminium for bat- 


1 1.5V cell, “type D.” 


SEMICONDUCTORS 

2 MPFI1O05 n-channel JFETs. 

I AN7105 or similar low leakage 
6V zener diode. 

1 Al4P or similar 1000V rectifier 
diode. tery clamp and preset pot bracket, 

3 BA100 or similar silicon diode. connecting wire, solder, etc. 

SMUTUUELULAANUUAUDEDEADNCHNOAANDAGOOUEDUURDDECODOGAUDRANAOORONOGUDEGONDDNEDNACNOCHENOGONSONENENCGHONUSOANONSREUOSHOASONCUNAGUOAOROQOOOSUDUGUONRODNOEODDOUDNQGRbUESDONGAADOCSDCCAUDOOUOODNOcdooONOAUEOatET 


greater than 50° C. Consequently worthwhile in view of the modest out- 
the input voltage of the instrument is Jay involved. 

arranged to reduce the current of Tl Three 0.047uF capacitors associated 
from Id, for positive meter deflection, with the gates and sources of Tl and 
and this explains why the gate of Tl T2 perform high-frequency bypassing, 
connects to the negative input polarity and render the instrument virtually in- 
while the positive input polarity ulti- sensitive to AC signals superimposed 
mately connects to the bias tap “A”. upon the input voltages being 

The 470K resistor and 6V zener measured. 

diode associated with the gate of TJ The input switching and attenuator 
are designed to protect the JFET from system. of the new instrument is very 
damage if the instrument is connected similar to that of a conventional 
to excessive and/or reverse polarity WIVM. There are only two: control 
input voltages. The zener may to some’ switches, a function/power switch Sl 
extent be regarded as optional “added and a range switch S2. The former has 
insurance,” as the current limiting four positions, Off-DC-AC-Ohms; while 
provided by the resistor is possibly suf- the latter has seven positions, covering 
ficient to prevent damage to Tl in al- the range 1V-IKV for DC voltage 


most all likely overload situations; measurement, and the range 10 ohms 
however, the additional protection pro- —10M (centre scale) for ohms 
vided by the zener is recommended as measurement. Only six of the seven 
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Twelve AWV Universal Replacement Picture 
Tubes replace at least 125 popular picture 
tube types. 
All AWV replacement tubes use glass bulbs 
which are inspected to exacting standards 
before re-use; all other parts and materials 
used are brand new and of the same high 
quality as the materials used in our premium 
quality tubes. 
AWV supports its key range of Universal types 
with on-the-spot installation assistance—a 
comprehensive information sheet is packed 
with each tube detailing the simple modifica- 
tions required for replacement of the less 
common original types. 
Contact your AWV Distributor or AWV, Rydal- 
oe for the free AWV Interchangeability 
art. 


PICTURE TUBE 
INTERCHANGEABILITY CHART } 


Sy RADIOTRON 


Twel V universal replacement picture tubes 
replace tea 13 popular picture tube types, 


AMALGAMATEDO WIRELES S VALVE 
COMPANY PTY LT 


AMALGAMATED WIRELESS VALVE COMPANY PTY. LTD. 
SYDNEY e MELBOURNE e BRISBANE e ADELAIDE 
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positions provided by. S2 are used for 
the AC voltage ranges, the 1V_ posi- 
tion becoming inoperative for this 
function. 

It may be noted that in contrast with 
a conventional VTVM, there is a 
single “DC” function rather than two 
of opposite polarity. The reason for 
this is that the instrument is capable 
of “floating” with either or neither in- 
put terminal earthed, and therefore 
has the same flexibility as a passive 
meter. Polarity switching is accordingly 
not required. 

The provision of a 1V FSD range 
for the DC voltage function is some- 
thing of a “bonus,” as the majority of 
conventional VIVMs have a maximum 
sensitivity of 3V FSD. This range has 
been made possible by the increased 
sensitivity of the JFET meter amplifier, 
and should prove very useful for mak- 
ing measurements in low-voltage semi- 
conductor circuitry and similar situa- 
tions, 

An equivalent range has not been 
provided for the AC voltage measur- 
ing function, for the reason that linear- 
ity. problems are created at low AC in- 


put voltage levels by the forward con- 


duction. characteristic of the silicon 
diode used in place of the usual diode 
valve as the peak rectifier. It has been 
found possible to obtain an order of 
linearity adequate for ranges down to 
3V RMS full scale, using a non-linear 
shunting technique, but this technique 
would not really be capable of provid- 
ing a worthwhile 1V range. In fact, to 
provide AC measurement ranges of 
higher sensitivity than 3V with a solid- 
state instrument it is necessary either to 
employ an active rectifier system, or to 
employ a rectifier preamplifier system 
as used in AC millivoltmeters. 

The non-linear shunt used to linear- 
ise the 3V AC range consists of a 10M 
resistor in series with three low-vol- 
tage silicon diodes, type BA100 or 
similar, and connected across the main 
voltage attenuator divider string, In ef- 
fect, the shunt varies the sensitivity of 
the DC metering amplifier in a manner 
which compensates for the nonlinearity 
of the main rectifier diode. 

Note that the non-linear shunt is 
connected permanently to the rectifier 
output, and therefore remains operative 
on all AC ranges. For input voltages of 
higher than about 3V RMS it acts 
purely as a 10M resistor, and the cir- 
cuitry has been arranged to allow for 
the slight shunting effect involved. 

In the interests of extreme economy 
the resistor and diodes of the shunt 
may simply be omitted, but this is not 
recemmended because both the linear- 
ity and the calibration of the 3V AC 
range will suffer as a result. If ‘the 
shunt is omitted, the AC calibration of 
the instrument should be set up using 
a range other than the 3V_ range, 
otherwise the accuracy on all AC 
ranges will suffer. 

As is the case with conventional 
VIVMs, the highest (1KV) voltage 
measuring ranges are best regarded as 
“over-range” facilities rather than full 
measuring ranges, because although the 
instrument is suitably calibrated for 
measurements on these ranges it is 
doubtful whether the components asso- 
ciated with the input circuitry would be 
capable of withstanding the potentials 
corresponding to full-scale deflection. 
This particularly applies to the 1KV 
AC range, where the peak voltage pre- 
sent at the input of the instrument for 


Two views of the rear of the meter case, one showing the interior and 

the other the exterior, Although the preset controls are shown mount- 

ed on the case rear, a better plan would be to mount them on a small 
sub-panel inside the case (see text). 


FSD would be almost 1500 volts; at 
this figure most input connectors and 
rotary switches will tend to suffer dam- 
age, as one might imagine. 

In fact, it is best to use the 1KV 
ranges only to perform measurements 
up to about 600V, employing a suit- 
able high-voltage divider probe if the 
instrument is to be used to measure 
voltages higher than this figure. A suit- 
able probe for this purpose may be de- 
scribed in a following article. 

The silicon diode of the AC peak 
rectifier should ideally be capable of 
withstanding at least the peak value 
of 1000V RMS, i.e., 1414V. However, 
in view of the probable damage which 
would be sustained by the input con- 
nectors, switches and other components 
in the event of this voltage being ap- 
plied, and also in view of the relative 
scarcity and high cost of diodes hav- 
ing a rated PJI.V. of higher than 
1000V, it seems almost fatuous to 
specify a diode with the required 
1500V-+ rating. 

Instead we are simply recommending 
that the constructor should use a diode 
of at least 1000V rating; suitable types 
are shown in the circuit. Cf the types 
shown it may be noted that the Al4P 
is a General Electric type featuring 
voltage transient overload protection, 
and should accordingly offer increased 
reliability. 

It should also, perhaps, be noted 
that a  surge-limiting resistor (220 
ohms) has been included in the peak 
rectifier circuit to protect the diode 
from current transient overload. While 
not required:in a WIVM because of 
the relatively high internal resistance 
—and ruggedness — of a diode valve, 
this resistor is worthwhile “insurance” 
when a semiconductor diode is used. 

The peak rectifier reservoir capaci- 
tor (.033uF) is in a moere-or-less 
parallel situation to that of the diode; 
ideally it should have a voltage rating 
well above 15C60V, to allow for any 
DC superimposed upon the AC voltage 
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being measured. However the specified 
rating of 1500V should be sufficient to 
cope with most situations, and should 
be adequate if the precautions noted 
earlier are observed. 

The resistance measuring ranges are 
exactly the same as those in most 
VIVMs, both in circuitry and in 
operation, A standard 1.5V Leclanche 
“D-type” dry cell is used, as noted 
earlier, although other types such as 
the manganese-alkaline cell or nickel- 
cadmium cell might prove more suit- 
able in some circumstances. We may 
be able to pursue such matters further 
in a later article. 

The switching associated with the 
meter movement is quite straight- 
forward, and its operation should be 
almost self-evident. The function 
switch Si(d) is arranged to apply a 
short-circuit across the movement in 
the “off” position, which will subject 
it to heavy electrical damping and 
reduce the risk of mechanical damage 
during transit. 

To allow the meter to be used to 
check the condition of the internal 
18V battery, a microswitch button is 
used to disconnect the movement from 
the DC amplifier and connect it across 
the battery via a multiplier which 
converts it into a C-20V passive volt- 
meter. As the battery may be tested 
when the instrument is either “on” or 
“off,” it. is therefore possible to 
observe the battery on and off-load. 

The “battery test” may also be used 
to check the voltage fed to the instru- 
ment when it is operated from an 
external power supply in place of the 
internal battery. 

Provision has been made for con- 
nection to the instrument of both 
active and passive AC probes, by 
means of a 5-pin “DIN” socket on the 
front panel. An RC filter provides de- 
coupling for the DC supply available 
at the probe socket, to simplify power 
supply problems and to ensure stability 
with active probes. : 
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listen to this 


You have just heard the sound of silence. The most difficult sound to achieve on tape. All 
tape has a built-in ‘hiss’—even new tape—and how little decides how good. The less the bet- 
ter—and it isn’t easy to eliminate. But BASF research has developed recording tape that is 
polished to a ‘mirror’ finish. It glides freely over the heads. Sits closer for better contact. Bet- 
ter recording. Better frequency response and cleaner, richer playback. In fact, recording 
heads have been proven to last up to five times longer than with conventional tape. Choose 
BASF Tapes in either rigid plastic ‘roll-out’ boxes for library storage, or economy packs. 


the sound of silence 


® Registered Trade Mark of Badische 
Anilin & Soda Fabrik AG Ludwigshafen 
am Rhein West Germany. 

Sole distributors: Maurice Chapman & 
Co. Pty. Ltd., 210 Clarence St., Sydney 
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It may be noted that the circuitry of 
the instrument is fully insulated from 
its metal case, so that the latter may 
be either earthed, left unconnected or 
tied to any appropriate point to ensure 
both reading accuracy and operator 
safety for “floating” measurements. 
The probe socket body is connected 
to the case, so that by arranging that 
the cable braid and casing of any 
probes used are connected to the 
instrument case via the socket, the 
case-probe system will function as an 
electrostatic “guard” system, Naturally 
this will involve insulation of both the 
“active” and “return” probe input con- 
nections from the probe casing, and 
this is easily achieved. 

As may be seen from the photo- 
graphs, the physical form of the new 
instrument closely resembles that of 
many VTIVMs. In fact the prototype 
instrument was built in a modified 
case intended for our “1966 VTVM”, 
and employs an identical meter move- 
ment. Almost the only differences in 
external appearance are the additional 
“battery test” button, an additional 
position on the range switch, and the 
use of a different type of probe 
socket. 

The main external differences are 
actually at the rear of the case, with 
the three preset controls along the top 
and the “case” connector and external 
supply socket at centre right. A final 
i 


ifference is the possibly conspicuous . 


absence of a mains cord! 

Incidentally it may be noted that the 
preset controls of the prototype instru- 
ment are mounted directly on the rear 
of the case, This has the disadvantage 
that the settings may easily be altered 
by accidental contact, and accordingly 
it ig recommended that constructors do 
not mount the controls in this fashion, 
A far better plan would be to mount 
them on a small sub-panel bolted just 
inside the case; this will prevent the set- 
tings from being disturbed, while still 
allowing convenient screwdriver adjust- 
ment. 

Higher-quality preset pots are recom- 
mended for these controls, very suit- 
able types being the “RM” series mar- 
keted by I.R.H. Components Pty. Ltd. 
This firm is also able to supply minia- 
ture microswitch buttons very suitable 


for the “battery test” function, the 
appropriate code number being 
SB-2061. 


Inside the case, most of the minor 
components are supported by a small 
printed wiring board which connects to, 
and is supported by the meter connec- 
tion studs. We have prepared a wiring 
diagram showing ‘the position of the 
components on the board, and the des- 
tination of each of the leads connect- 
ing to it; as the remainder of the 
wiring is fairly straightforward, assem- 
bly of the instrument should therefore 
present few problems. 

Note that two sets of meter mount- 
ing holes are provided on the board, to 
suit most commonly available move- 
ments. Also that the two MPF105 

- transistors are arranged to be close to- 
gether with their “flats” adjacent, al- 
lowing them to be clamped together by 
a small strip of sheet copper or brass. 
This will ensure that the two always 
remain at much the same temperature, 
and will reduce any possible drift to a 
minimum, 

Those resistors in the circuit which 
have non-preferred values are in fact 


VGGGEEEES 


The printed wiring board pattern for the new meter, revroduced slight- 

ly smaller than full size (actual size 44 inches square), Note the two 

pairs of meter stud holes, intended to match the most common meter 
styles. 


made up using two or more units of 
standard value. In one case this has 
been done to protect individual resis- 
tors from excessive applied voltage; 
however, in the remaining instances, 
multiple units are used purely to obtain 
the required special values. 

The 19.9K meter multiplier used for 
battery checking is made up from two 
in parallel, one a 22K 5 per cent type 
and the other a 220K whose tolerance 
is not critical, 

The remaining non-standard values 
are in the input voltage attenuator, and 
these are made up as follows: The 


7.5M value consists of three in paral- 
lel, with values 3.3M, 2.7M and 1.5M. 
The 2.35M value consists of two 4.7M 
units in parallel, while the 750K value 
consists of a 680K-68K series combina- 
tion. The lower values are all made 
up from parallel combinations of pre- 
ferred values double the specified 
value:2 x 470K giving 235K, 2 x 150K 
giving 75K, 2 x 47K giving 23.5K, 
and 2 x 22K to give 11K. 


The type of resistor used in the in- 
put attenuator and ohms reference cir- 
cuits will depend largely upon the ex- 
tent to which the instrument is to be 


SENIOR EXPERIENCED TECHNICAL REPRESENTATIVES 


"A" graders for appointment during 1969-70 for 
employment in N.S.W. QOLD., S.A., W.A, 


A progressive medical electronic manufacturer distributing 
has availabie a challenging and 


New Zealand and Asia. 


throughout Australia. 
rewarding position for 


persons (male and female) who can satisfy 80 per cent of the following require 


ments:—— 


. Experience In electronics. 


. Ability to sell — to communicate in 
a pleasant and effective manner with 
the medical profession. 


. Commercial aptitude -—— recognition 
of time related to money. 


. Inittative —_ seit starter — the 
ability to reach intelligent decisions 
swiftly, i 


Income $4,000 to $6,000 p.a. for Ist vear, Increases thereafter, 


. Honesty in statement and deed plus 
refiability. 

. Knowledge of basic physiology and 
anatomy. 


. Attitude toward hard work and group 
achievement. 


. Ambition and desire for self achieve- 
ment. 


Car and running 


expenses provided. Superannuation scheme avaitabie. 


Application in writing marked 


“Confidential.” to: 


Box 54, ELECTRONICS Australia ADVERTISING 
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Capture the full dynamic range of stereo... 
with 


() PIONEE 


RECORD PLAYER UNITS 


Three new models featuring fully balanced tone arms, inter - 
changeable headshells and viscous arm lifters. All are com - 
plete with timber base, clear plexiglass lids and high quality 
magnetic cartridges. Choose from rim or belt drive systems 
with or without automatic arm return. ‘ 

Priced from $130 


AMPLIFIERS , 

A complete new range of amplifiers is now available 
from Pioneer surpassing even the superb performance 
of the previous models. Choose from integrated valve 
or solid state tuner amplifiers from 26 to 170 watts, 
These amplifiers are professional in sight and sound. 


Priced from $126 


SPEAKER SYSTEMS 


The quality of Pioneer sound is world famous and their speakers 
have played a dominant role in building this reputation. The 
range is outstanding reflecting the most advanced contemporary 
audio practice by the world’s foremost audio engineers. 
Technically superb, asthetically pleasing Pioneer speaker 
systems grace the most tasteful decor. 


Priced from $32 


Headphones Crossover Networks Loudspeakers 26 
3 Models from $16 7 Models from $12 Models Coxial, Horn, 
Cone Type, 6’’ to 15" 
From $12 to $280 


GENERAL ACCESSORIES 


(A Division of Electronic Industries Limited) 


153 Sturt Street, South Melbourne, 3205. 69-0300 
BRANCHES ALL STATES 
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taken seriously, and also upon the al- 
lowable cost. Ideally the resistors con- 
cerned should all be precision high- 
stability types, but these are admittedly 
quite costly and would scarcely be 
justified except where the instrument is 
intended for serious development 
faboratory or field work. ; 

A compromise would be to use high- 
stability types of wider tolerance, such 
as cracked-carbon components with 2 
per cent tolerance. This approach will 
probably give the instrument an overall 
accuracy and reliability adequate for 
most general applications. In fact this 
was the approach adopted with the pro- 
totype instrument shown in the photo- 
graphs. 

If the outlay involved with the fore- 
going approach is still regarded as ex- 
cessive and inappropriate, there is no 
reason why the constructor should not 
use standard carbon composition resis- 
tors of 5 or 10 per cent tolerance, per- 
haps selecting the values closest to 
those required with the aid of a resis- 
tance bridge. With care this approach 


equal currents. There is a 50 per cent 
chance that this state of affairs may be 
corrected simply by adjustment of the 
“preset. zero” pot at the rear of. the 
case, the pot simply being turned until 
the meter reading falls to zero. 

If it proves impossible to reduce the 
meter reading to zero, this will be be- 
cause the device in the T1 position is 
actually that with the-higher Idss. In 
this case it will be necessary simply to 
reverse the position of the two devices, 
whereupon the problem should dis- 
appear, 

With the metering amplifier balanc- 
ed, the remaining set-up_ operation is 
to perform DC and AC calibration. 
This may be done with the instrument 
set to any-of the appropriate ranges 
which proves convenient, as_ single 
calibration controls are used for the 
two functions. The calibration opera- 
tion will normally involve a suitable 
source of variable voltage (preferably 
regulated), together with a voltmeter 
of known calibration against which the 
new instrument can be compared. 


The meter move- 
\1 ment used in the 
new instrument is 
identical with that 
used in our pre- 
vious VTVMs. 


L.P. RECORDS WANTED 


Any quantity. Highest prices paid. 
Will call with cash within 30 minutes. 
CASTLES RECORDS 
323 Church Street, Parramatta 
635-8621 after hours 86-1422 


STUDIO MICROPHONES FOR 
AMATEURS AND 
PROFESSIONALS, 


Distributed by: 


608 COLLINS ST., 64 ALFRED ST., 
MELBOURNE, MILSON'S POINT, 


HAVE MORE FUN 


While you drive on the beach, 
or at home with 


PTY. LTO 


MODEL Ma WA ~ 207 
Sen 167-458 


FSO 1 MA 100 42 


can still give adequate overall accur- 
acy for servicing and amateur work, 
although the long-term reliability may 
leave something to be desired. 

The two batteries which are included 
in the instrument are clamped firmly 
in place in the rear lower right of 
the case by a small bracket of sheet 
aluminium. To ensure that there is no 
risk of breakdown between the battery 
electrodes and the instrument case, 
both batteries are wrapped tightly with 
a few layers of polythene sheeting 
before being clamped into position. 

When the instrument is completed, 
the metering amplifier must be bal- 

‘ anced before calibration can be per- 
formed, and this may be done in the 
following manner. 

The first step is to ensure that the 
meter movement itself is correctly 
adjusted to indicate ‘‘zero” when no 
power is applied. If there is any 
residual reading, this should be re- 
moved using the usual screwdriver 
adjustment. The instrument may then 
be turned on, to the “DC” function 
and the 3V range, with no input ap- 
plied and the front-pane] zero control 
set to mid-position. The input con- 
nectors may te either left open or 
shorted together. 

At this point there will most prob- 
ably be a significant meter reading, 
indicating that the circuit is unbalanc- 
ed and the two JFETs are drawing un- 


The ohms function does not require 
calibration, as the action of producing 
full-scale deflection with the “ohms 
adjust” control (with open-circuit 
input) will automatically ensure cali- 
bration except when the 1.5V cell has 
deteriorated to the point where its 
internal resistance has become signifi- 
cant relative to the reference resistors 
selected by S2(b). Before this point is 
reached the battery should normally 
have been replaced; we have deliber- 
ately restricted the sensitivity available 
on the ohms function, by means ot 
the 330 ohm resistor in series with 
the “ohms adjust” pot, in an effort to 
ensure that this is the case. 

It was noted earlier that the service 
life of the main battery. used in the 
instrument should be in excess of 200 
hours; with careful use this should 
correspond to a considerable period of 
time. One factor which should aid in 
cbtaining economical operation is the 
virtually “instant warm-up” of the 
instrument, which will enable it to be 
turned off between readings in many 
situations, ; 


The battery should normally be re- 
placed when its voltage, as read under 
load ‘using the “battery test” button, 
has fallen to about 15V — correspona- 
ing to approximately 75 per cent of 
full scale. With supply voltages lower 
than 15V the accuracy and linearity 
of the instrument will be impaired. § 


~ COMBIPHON 


— made in W. Germany by 
AKKORD — portable or car-radio 
and Tape-Recorder combination. 
Recording can be made from the 
radio, mike or record player to 
Philips-type Compact-casettes giving 
6W output in the car, up to two 
hours unrepeated play-back from one 
casette. 


For further information contact 
Australian distributor: 


A. VICTOR & CO. 61-6031 


196 Elizabeth St., Sydney, 2000 


Address 


Please print. Trade inquiries welcome. 
NEW ARRIVAL: 8 track car or 


electric operated (2x7W) Stereo 


Cartridge players, 
DULCI (English) 14W & 30W. RMS 
Solid State Stereo Amplifiers. 
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U-555 SPECIFICATIONS 


-«Main Amplifier Section 
Music Power (IHF): 60 watts +1db at 42 
Continuous Power: 25/25 watts +1db 
at 4Q a) 
Harmonic Distortion: less than 0.5% at 
rated output 
Power Bandwidth (IHF): 20 to 30,000Hz 
at 82 
1M Distortion (60Hz : 7,000Hz): 
less than 0.8% 
Hum and Noise (IHF): better than 100db 
Damping Factor: 12 and 45 at 8Q 
Pre-Amplifier Section 
Output: 1V 


Choose either the Sansui AU-555 
or AU-222 solid state Control 
Amplifier to power your stereo 
system and discover a whole new 
world of sound realism... the 
professional world of Sansui stereo. 

Both amplifiers incorporate every 
advancement made in audio 
engineering to date. Wider 
bandwidths. Lower distortion. 


Hum and Noise (IHF): 
Phono 1 and 2: 80db 
Tape Head: 75db 
Aux T and 2: 80db 


' Input Sensitivity: 


Phono 1: 2mV 

Phono 2: 2mV 

Tape Head (19cm/s): 1.5mV 

Aux 1: 200mV 

Aux 2: 140mV 

Tape Monitor: 150mV 
Power Voltage: 100, 117, 220, 240V; 
50-60Hz 
Power Consumption: 120VA max. 
Dimensions: 157(W) x 43¢”(H) x 10%4”(D) 
Weight: 17.4 Ibs. 


Professionals 


Wider frequency response ranges At 46 watts, the Sansui AU-222 
and higher stereo separation figures. offers most of the features of the 

At 60 watts, the AU-555 is designed larger AU-555 and is the first really 
to deliver top performance when compact control amplifier capable 
used with medium to higher powered of professional performance. 
speaker systems. In addition to If you’re looking for an amplifier 
independent pre- and main amplifier capable of getting the best your 
sections, it has terminals for two components are capable of delivering, 
speaker systems, plus four outputs look to the professionals. As close as 
and seven inputs. your nearest Sansui dealer. 


torr manT 


oO O73: © ie : . 


BALANCE 


SELECTOR 


TREBLE VOLUME 


LOW FILTER HIGH FLTER LOUONESS 
srear 


AU-222 SPECIFICATIONS Input Sensitivity: 
: Phono 1: 2mV 
Music Power (IHF): 46 watts +1db at 8Q Phono 2: 2mV 
Continuous Power: 18/18 watts +1db Tape Head (19cm/s): 1.5mV 
at 8Q Aux 1: 150mV 
Harmonic Distortion: less than 0.8% Aux 2: 150mV 
IM Distortion (60Hz: 7,000Hz): Tape Monitor: 150mV 
less than 0.8% Power Voltage: 100, 117, 220, 240V; 
Power Bandwidth (IHF): 20 to 20,000Hz 50-60Hz 
at 8Q Power Consumption: 100VA max, 
Hum and Noise (IHF); better than 80db Dimensions: 1134”(W) x 43¢”(H) x 1034” (D) 
Damping Factor: 20 at 8Q Weight: 124% Ibs. 


SANSUI ELECTRIC CO., LTD. 14-1, 2-chome, Izumi, Suginami-ku, Tokyo, Japan 


Australia should have “novice” licences 


A correspondent this month points out a most frustrating 

anomaly to do with amateur radio, Australian amateurs are 

keen to see Beginners’ or ‘novice’ licences, but the Gov- 

ernment has so far failed to issue them. The British Govern- 

ment, on the other hand, plans to introduce Beginners’ 

licences but a body of amateur opinion in England is 
solidly against them! 


Conducted by the Editor 


In the following letter, the writer 
severely criticises the attitude of 
British Amateurs who think this way 
and sees it as an extension of an 
alleged lack of enterprise on the part 
of the R.S.G.B. in recruiting young 
people to their ranks: 

Dear Sir, ; 

“I have noted with great interest in 
recent issues preliminary information 
regarding the proposed Beginners’ 
licences being introduced this year by 
the British G.P.O. Having started and 
administered our Wireless Institute’s 
Youth Radio Scheme for a number of 
years I can envisage what a boon such 
a licensing system would be here in 
Australia; yet, from the tone of Mr 
Clarricoat’s editorial in ‘Region I 
Bulletin,’ it appears that the Radio 
Society of Great Britain is greatly per- 
ors at this unilateral action by the 


“Our Y.R.S. could cope with such a 
move without any difficulty whatever; 
we have highly qualified men adminis- 
tering the Scheme—both educationally 

. and technically—and could operate a 
well-supervised and efficient system in- 
volving lower-level transmitting per- 
mits if given the opportunity; yet the 
R.S.G.B. is offered such a system and 
doesn’t want it! 


“I recall, several years ago giving 
up an entire school vacation and work- 
ing solidly, morning, noon and mid- 
night oil to prepare information about 
our Y.R.S...as there seemed to be a 
spark of interest in starting a some- 
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what similar movement in U.K. All 
this effort went for nought, the British 
Society stepped back from the brink 
and, consequently, is now in a position 
where it cannot use such an excellent 
offer by the G.P.O. 

“Mr Clarricoat’s editorial paints a 
most dismal picture ‘involving the in- 
vasion of the DX bands by ‘thousands 
of irresponsible people’ with Beginners’ 
licences. If the R.S.G.B. had a Y.R.S. 
operating, it could have made excel- 
lent use of well-supervised Beginner 
licensees whose addition to the ranks 
of the R.S.G.B. would provide a real 
‘shot in the arm’ for the British 
amateur movement. His further state- 
ment about the emergence of large 
numbers of young people ‘possessing 
all kinds of illicit transmitting equip- 
ment’ merely demonstrates that young 
people in U.K. are in real need of 
guidance in the field of hobby radio. 
Surely the R.S.G.B. is the organisation 
which should be offering such guid- 
ance! 

“Surely the resources of the 
R.S.G.B, should be sufficient for their 
administrators to be aware of what is 
happening in other parts of the world: 

“The American Novice system, 
started in 1951, doubled the amateur 
population of the U.S.A. 

“The U.S.S.R. operates a massive 
Radio Club Scheme through the 
Ministry for Communications and pro- 
vides incentive licensing with a Begin- 
ner type transmitting at the lower 
level, available to school pupils as 
young as 12 years. 
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“India, Israel, Japan and South 
Korea are other nations where com- 
munications administrations have 
made provision for lower-level qualifi- 
cations for young enthusiasts. 


“One cannot be so naive as to be- 
lieve that these moves are solely 
directed to building up the amateur 
radio movements; there must surely be 
some side-benefits such as developing 
electronics-mindedness among young 
citizens who will be required in in- 
creasing numbers to enter the expand- 
ing electronics and scientific fields in 
peacetime and form an_ invaluable 
pool of semi-trained personnel in case 
of war. 

“While it is pleasant to look back 
on 50 years of amateur radio under 
present liccnsing conditions, it cannot 
be denied that the world of 1968 is a 
very different place from that of 1918. 
Not even amateur radio can live in 
the past and it behoves us as amateurs 
and as amateur societies to move with 
the times. If the times warrant varia- 
tions in licensing conditions, then by 
all means let us be sufficiently flexible 
in our thinking to “get with it.” If the 
R.S.G.B. fears an uncontrolled in- 
vasion, it should take smart action to 
present a workable scheme that will 
preserve as many of the former privi- 
leges as possible and, at the same time, 
provide for the extension of amateur 
operating to a wider segment of the 
community. 


“Mr Clarricoat points out, quite 
correctly, that with shorter working 
hours, young people have greater 
leisure periods. This places on the 
amateur movement an increasing obli- 
gation to recruit as many of these 
junior citizens as we can, so that they 
may engage in worthwhile hobby 
activities instead of being diverted by 
the many distractions which beset 
them. The amateur societies should try 
to develop opportunities for these 
young people to become aware of 
what amateur radio has to offer and 
to demonstrate that it has greater 
ability to interest and absorb leisure 
time gainfully than have some of the 
other undesirable activities which so 
blatantly befoul the British scene. 


“If this necessitates knocking some 
of our sacred cows on the head, then 
let them be knocked on the head and 
fast! If this involves the R.S.G.B. in 
some extra thought and effort and 
planning, then go to it, Mr Clarri- 
coat. Give us a similar opportunity 
Mr Hulme, and we'll show the 
R.S.G.B. what can be done!” 


Yours very furiously, 
Rex Black (VK2YA). 


In case there should be any 
tendency for readers to confuse the 
question of novice licences with that 


of the “Citizens’ band,” mentioned in 
a recent editorial, it may be as well 
to point out that they are quite un- 
connected. 

The purpose of a novice licence 
would be to make it easier for anyone 
so inclined to become involved in 
amateur radio, using frequency bands 
specifically set aside for use by ama- 
teurs. The holders of such licences 
would be subject to the regulations 
and the disciplines which are relevant 
to these bands and, without prejudic- 
ing other services, they could pursue 
their basic interest in transmission and 
reception for its own sake. 

This is a very different situation 
from one in which frequencies set 
aside for communication are swamped 
illegally by people who merely want 
to “yak.” 


Music Station 


Changing the subject, the letter on 
this page enters a plea for a high 
quality music station to serve the Mel- 
bourne area. 

“Why Melbourne?” one might ask. 
What about listeners in Sydney and 
Brisbane and Adelaide . . . and other. 
major centres of population? 

Well, if a group of people in Mel- 
bourne have shown enough interest and 
initiative to attend meetings and get 
the ball rolling, good luck to them. 
Would-be listeners in other areas could 
do likewise if they feel strongly enough 
about it. 

Whether the Melbourne group is 
likely to accomplish anything is an- 
other matter but battles are never won 
by giving in before they start. 


To be horribly practical, the cause 
for high quality music on radio has 
never seemed to be at a lower ebb 
than it is at present and a recent dis- 
cussion night at the Sydney LR.E.E. 
did nothing to support the opposite 
view. Despite an effort by the panel 
(of which I happened to be modera- 
tor) to provoke retort and discussion, 
there was little evidence of any real 
concern to fight for better things for 
radio, in terms either of improved 
technical or improved musical stan- 
dards. 

So while records sell in vast num- 
bers and stereo players spread from 
single cabinets to multiple units, radio 
subsides even further into the role of 
the talking juke-box. 

And from the U.S.A., in the latest 
issue of “High Fidelity Magazine” 
comes this lament: 


WHATEVER HAPPENED TO 
FM CLASSICAL MUSIC, 


or 
HAS SUCCESS SPOILED FM? 


“FM, once accused of being nothing 
more than a Classical juke-box, is 


fast losing its identification with the’ 


classics. New York, which formerly 
had more than a dozen commercial 
stations broadcasting classical music 
on the FM band, is now down to 
five, Washington, D.C., where the 
FM band once was occupied almost 
entirely by so-called good music, is 
down to one such station; and in 
‘Philadelphia, one of the earliest of 
the classical music stations, 
WFIL-FM, ditched the last of its 
classical programs in July. 

“What’s replaced classical music has 
been a mixture of rock, ‘easy listen- 


Dear Sir, 


Eighteen months ago you published in your Forum columns (April, 
1967), a letter which started a chain of events, culminating in the formation 
of the “Music Broadcasting Society of Victoria,” an organisation for the 
promotion of serious music broadcasting in Melbourne. The letter was 
from Mr B. E, Cabena, now Chairman of the Society, and it drew attention 
to the lack in Australia of any broadcasting organisation which was pre- 
pared to cater adequately for the substantial minority audience for serious 
(viz. “classical”) music. 

In June of this year, an Interim Committee was formed to guide 
the incipient society through its formative stages, and on 25th September, 
the “Music Broadcasting Society of Victoria” came officially into being 
with a membership of some 450 people. Since this organisation may be 
said to have had its beginnings in your columns, we felt that you might 
be interested to publish some of its objectives in Forum. 

The M.B.S.V. aims to improve the situation for the broadcasting of 
serious music by: 

(a) Demonstrating to the, authorities that there is a. need in a mature 

community for a service such as is provided in the U.K. by the 
B.B.C. Third Program; 

(b) building up a large membership in order to influence the authorities 
to allocate the Society a broadcasting frequency in a generally 
accessible region of the broadcast spectrum; 

(c) establishing in Melbourne a listener-owned co-operative station for 
the broadcasting of serious music, broadly on the lines of overseas 
examples, as a first approach to meeting the need that exists; 

(d) persuading the authorities that the broadcasting of serious music 
deserves higher fidelity in transmission, and the use of clear 
area in the frequency spectrum. 

We have in mind petitioning for frequency allocation in the 1.8KHz 
region, in the manner of the University of New South Wales station, which 
we feel to be a more realisable opening gambit than joining the frustrated 
clamour for a service in FM. Your own comments on the FM scene (par- 
ticularly the January, 1967 Editorial, and the correspondence which flowed 
from it) view the difficulties of this action very realistically, in our Opinion. 
However, our fourth aim indicates that we regard FM as a highly desirable 
goal for those advocating an increase of high quality broadcast time, and we 
support in principle its re-introduction. 

Membership of the Society is by payment of an annual subscription 
of fifty cents, and to realise our aims we obviously need the effective sup- 
port of every music lover. We think that a membership of 20,000 is not 
an unreasonable goal, considering the size of the musically aware section 
of the community in Victoria. We already have members in centres up to 
100 miles from Melbourne, where the problem of the reception of serious 
music programs is particularly acute. But, to convince the authorities of a 
need, we must have the support of a very substantial number of people. 

The Society will have achieved its primary purpose when a licence to 
broadcast has been granted. Details of the operation of the broadcasting 
station which would ensue must obviously be matters for careful deliberation 
in the future. However, we propose that this should be run on a sub- 
scriber-financed co-operative basis, for which there are several good models 
in the United States. 

On information available to us, it seems reasonable to suggest that this 
could be established and maintained on the basis of 5,000 subscribers at 
the rate of $8 annually. We would naturally expect to draw this amount 
of support from among the membership of the present society, but mem- 
bership of the M.B.S.V. does not commit anyone to any further financial 
outlay in the future. 

I would reiterate that such a scheme, to have any chance of success 
must have the support of the largest possible number of people. We hope 
that your readers will join us in our effort to provide an adequate service of 
serious music to listeners in Melbourne. 


T, D, JARVIE, Secretary, Music Broadcasting Society of Victoria, 
146B Cotham Road, Kew, 3101. 


SUE 


ing,’ top pops, and talk, And the 


reasons can be traced to two de- 
velopments that otherwise have 
helped FM: the FCC rule requiring 
big-city FM stations to program sep- 
arately from their AM affiliates and 
a startling growth in the size of the 
FM audience. The first development 
has forced many former ‘free-riding’ 
FM sstationg to have to pay their 
own way. The second has diluted (or 
expanded, if you will) the taste of 
those ‘out there” who eventually 
have to pay.” 


Perhaps the real explanation of all 
this is that records are just too plen- 
tiful, too accessible, too inexpensive 
and too good for listeners to really 
look beyond them. If radio doesn’t 
supply the music they want, be it 
FM or AM, they don’t stand up and 
fight en masse. They simply flick the 
switch to “Record player” and aban- 
don the airwaves to those who still 
like what they hear on them. 

The Musical Broadcasting Society of 
Victoria has a king-sized problem to 
cope with, but good luck to it! =| 
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CHEST OF DRAWERS 


Three types of Galvanised Chests measuring 
17ein x 6%4in x Min, containing 16 
drawers, each measuring 6% x 3%4in x 2'hin. 


@ TYPE C.D.1. With 16 undivided drawers, 
$7.00. 


@ TYPE C.D.2. With 16 triple compartment 
drawers, $8.00, 


@ TYPE C.D.3. With 8 triple compartment 
drawers, end 8 undivided drawers, $8.00. 


The Chests are finished in blue hammertone 
stoving enamel, are complete with identifica- 
tion cards and packed in strong corrugated 
cartons. Provision is made for all units to 
be bolted together in tiers, 


fe bees 


CHEST OF DRAWERS TYPE C.D.4. 


A 17in x 6%in x 11%in Galvanised Chest 
containing 4 full-length drawers cach 
measuring 15¥%in x 6%in x 2'’in, Finished 
in blue hammertone stoving enamel. $7.00. 


WRITE FOR FREE CATALOGUE AND 
PRICE LIST OF TOOL BOXES AND 
CHEST OF DRAWERS. 


MODEL M6 FOUR CHANNEL 
TRANSISTORISED MICROPHONE 


All four inputs accept standard two circuit 
Phone Plugs, while the output jack accepts 
a standard circuit Phone Pin Plug. 


SPECIFICATIONS: 


@ Input Impedance: “Hi'’ Im ci 

Crystal Microphone, etc. @ peri rl 
proximately 6 db. @ Maximum Input Signal: 
1.5 volts. @ Maximum Output S'gnal: 2.5 
volts. @ Output for Minimum Distortion: 
2 volts. @Hum: 0, @ Battery: 9 volts, 


Mono $6.75 Stereo $9.75 


Pick up the receiver 
ber desired, 
Price $9.00 per pair 


KALTRO SVC 
TV-RADIO 
REMOTE CONTROI 
LISTENER 


This TV-Radio Remote Control Listener is 
a combination of an extension speaker and 
a remote control station to regulate the 
sound of both the TV, Radio, Phono, or 
Hi-Fi set and the speaker incorporated in 
the Listener itself, In addition, up to two 
earphones can be attached for listening 
to the sound of the TV. Radio, Phono, or 
Hi-Fi set without disturbing others around 
you. Unwanted commercials can be casily 
cut off by merely turning down the control 
of the TV-Radio Remote control Listener. A 
modern designed plastic cabinet with easily 
adjustable fingertip controls ideal for use 
in home. office and business, Complete with 
earphone, 20ft of lead wire and installation 
instructions, 


and dial push num- 


Price $8.75 


“PIPGRAS” HOLE PUNCHES 


“PIPGRAS" Hole Punches are made from 
Alloy Tool Steel, and cut clean and 
accurate holes in shect metal. They make 
a smooth, perfect hole without reaming or 
filing. 


SCREW TYPE, ROUND 


Supplied with “UNBRAKO" High Tensile 

Socket Screws and Wrenches, Cut holes in 
sheet metal up to 18 gauge. 

Type Nominal Actual Water Pipe Pilot Price 

No. Size Size Size (I.D.) Drill Size Each 

Yin 0.507in — Vain 

Sain 0.618in Yain $/16in 

Yin 0.742in Min §/16in 

Yin 0.884in win Sein 

lin 1,008in _ Min 

Min 1.133in Yin Min 

1/3/16in 1.172in — in 

14in  1.258in —_ Min 5 

88.8 1%in 1,382in lin 7/16in $5.97 

With Heat Treated, High Tensile Stecl Hex. 

Head Bolt and Nut. 

Cut holes in sheet metal up to 16 gauge. 

96.S WAin 1.512in — 9/l6in $6.68 

112.8 1%in 1.762in 1%4in 9/16in $7.60 

128.S 2in 2.014in 1%in 9/16in $8.33 


THIS MONTH'S SPECIALS 


PK.633 Transistorised Tuners, 9 volt $10.25 
PK.544 5 Transistor Miniature Push 
Pull Audio Amplifiers, 9 volt $8.50 
Palace MD200 Audio Amplifier 
Module Imp, 5000 Ohm, Output, 8-16 
Ohm. 9 volt. 5.50 
Zephyr 26 x A Crystal Microphones $0.75 
Resistance Boxes, $4.25 
Capacitor Boxes, $3.00 
D X Switches, $3.00 
Megapet Loud Hailers Transistorised $7.00 
Stylovue, $1.50 
Micro Stylus Scope. $3.00 


8 WATT STEREO AMPLIFIER 
MODEL SA-80S 
OPERATING MANUAL 


LPOLLLL EL LLL, 
et OL hh. 


~ : if al 
Ace nee, i 
pene ane 


SPECIFICATIONS — 
Output Power: & Watt, 4 Watts per chan- 
nel, 
Frequency Response: 60 to 15,000 cps. plus 
or minus 1 db, 
Harmonic Distortion: Less than 3%. 
Hum and Noise: £2 db below rated output. 
Sensitivity: Phone (Crystal) 100mV 250K 
ohm, 
Tuner 100mvV. 
Tube Complements: 12AX7N1, 
1S315xt (Silicon Rectifier). 
Dimensions: 5.1lb. 9%in x 6'4in x Bin, 


Price $35.00 


“PALACE” SOLID STATE 
STEREO AMPLIFIER 
Model AM-320 


JOASX2, 


Power Output: 16W (8W per channel), 

Frequency Response: 80-10.000 cps plus or 
minus 1dB IW: 50-20,000 cps plus ce 
minus 2dB 1W. 

Harmonic Distortion: Less than 2% at 3W; 
less than 4% at 5W; less than 4.5% 
at_ BW, 

Tone Control: Bass plus or minus 10dB at 
$0 cps, Treble plus or minus 10dB at 
10,000 cps. 

Loudness Control: Plus 6dB at 50 cps; plus 
44B at 10,000 cps. 

Input: Tape head 3.5mV; Mag. 3.5mV; 
Cer. 100mV; Tun., Aux, 150mV, 

S/N Ratio: Minus 45dB. 

Transistor complement: 2SB347 x 2, 2SB345 
x 8, 2SB481 x 4, 

Power Supply: 1174 AC 50/60 cps. 

Dimensions: 10%in (W) x 3%in (H) x 
8¥ain (D). , 

AM-V320__ Upright. 


Price $92.00 


BOOK SHELF TYPE 
SPEAKER SYSTEM 
MODEL SP-45 


ee 


Speaker: 4in, 8 ohms, 

Frequency Response: 70-13,000 cps. 

Sensitivity: 93dB. 

Power Input: 8W (Music Power). 

Cabinet Size: 9%in (H) x 6%4in 
5% (D). 

Finish: Walnut lacquer, 


Price $12.50 


(Ww) x 


GENERAL ACCESSORIES 


(A DIVISION OF ELECTRONICS INDUSTRIES) 


116-118 CLARENCE STREET, SYDNEY 


443 CONCORD ROAD, RHODES — 73-0211 


BOTH STORES OPEN SATURDAY MORNING 
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KEEPING UP WITH 


semiconductors 


“Programmable” UJT 


... the 


Despite its somewhat esoteric title, 
the “programmable unijunction tran- 
sistor” is not a unijunction transistor 
at all; in fact it is simply a comple- 
mentary thyristor, and as such shares 
the same PNPN structure and “modus 
operandi” of the normal thyristor or 
SCR (silicon controlled rectifier). The 
only basic ‘difference between the two 
is that whereas the normal thyristor 
is provided with a cathode-gate elec- 
trode for conduction triggering, the 
“PUT” is in contrast provided with an 
anode-gate. 


It may be remembered that the 
PNPN structure used in thyristor and 
four-layer diode dévices has two stable 
conduction states: the “off’ state, in 
which only leakage current flows across 
the central junction, and the “on” or 
conduction state in which the current 
through the device is determined al- 
most completely by the external cir- 
cuit. Switchover of the structure from 
the “off”-to the “on” state be 
initiated in a variety of ways, all of 
which depend upon two general prin- 
ciples. The first of these is that there 
is a characteristic dependence, in sili- 
con devices, of current gain upon 
current level; the second is that the 
PNPN structure is capable of internal 
amplification and regeneration. 


The triggering method commonly 
employed with the normal thyristor is 
illustrated in figure 1 (a). With switch 
S open initially, only leakage current 
flows in the load because the central 
P-N junction is reverse biased. At this 
current level the internal amplification 
of the PNPN structure is low, and in- 
sufficient to produce regeneration. 
However, if the switch is closed, a 
forward bias is applied to the lower 
or “cathode” junction. Current then 
flows through this junction, mainly in 
the form of electrons passing from 
cathode layer to gate layer. 

As minority carriers in the gate 
layer, the injected electrons tend to 
find themselves within the depletion 
layer associated with the reverse-biased 
central junction, and accordingly swept 
across the junction and toward the 
anode. The current through the cath- 
ode-anode circuit therefore rises, and 
with it the internal amplification of the 
device. This action is regenerative, the 
increased amplification producing a 
further increase in current, and vice- 
versa; as @ result the structure switches 
rapidly to its heavily conducting “on” 
state. 

It may te seen that, if the PNPN 
structure is visualised as consisting 
effectively of a PNP-NPN transistor 
pair sharing a common collector-base 
junction, gate current switch-on of the 
normal thyristor is initiated by apply- 
ing forward bias to the “base” of the 
internal NPN transistor. However, 
since the PNPN structure is a sym- 


metrical one, it follows that it would 
be equally feasible to initiate switch- 
on by the application of forward bias 
to the “base” of the PNP element— 
namely, the upper N-type layer. 

In fact this is precisely what is done 
with the complementary thyristor and 
the. programmable  unijunction; — in 
place of the “cathode gate” connection 
of the normal thyristor, these devices 
are provided with an “anode gate” 
connection. Functionally this has no 
effect upon device operation, and as 
illustrated in figuré 1(b) operation of 
the complementary devices as a trig- 


{a) NORMAL THYRISTOR OR "SCR" 


Figure | 


+V 


(a) NORMAL UNIJUNCTION Figuee 2 
gered switch simply involves reversal 
of the supply voltages. 

Naturally enough,. complementary 
thyristors cam be used to perform alli 


the functions performed by normal . 


thyristors—controlled power rectifica- 
tion, power switching and power logic. 
However, it has recently been realised 
that low-power devices of both types 
may be arranged quite easily to func- 
tion as a “programmable” unijunction. 
In other words, they may be arranged 
to behave like unijunctions in which 
the major Operating parameters are 
not internally fixed, but externally 
adjustable. 

When used in this fashion the 
“normal” thyristor becomes equivalent 
to 'a “complementary” unijunction (i.e., 
one with a P-type base), while the 
“complementary” thyristor becomes 
equivalent to a “normal” unijunction. 
Hence the tendency to call low-power 
complementary -thyristors “program- 
mable unijunctions,” even though low- 
power normal thyristors are equally 


§ capable of operation in this fashion 


(with polarities reversed). 

Figure 2 shows the usual schematic 
symbol for a complementary thyristor, 
and also illustrates the use of the 
device as a programmable unijunction 
relaxation oscillator or timer. 

In (a) is shown a normal unijunction 
relaxation Oscillator, with an R-C 
charging circuit connected to the 
emitter electrode, base-2 connected to 
the positive supply rail via a tempera- 
ture compensation resistor, and base-1 
connected to earth via an output load. 
It may be recalled that wher capacitor 
C charges to a voltage slightly above 
that determined by the interbase divi- 
der within the device, the emitter-base 
junction becomes forward biased and 
conducts to discharge C through the 
output load, The cycle of events is 
repetitive and produces a sawtooth 
waveform at the emitter together with 
a series of positive pulses at B1. 

With the normal unijunction the. 
emitter voltage at which the device 
conducts is more-or-less a fixed pro- 
portion of the supply voltage. It is 
determined almost completely by the 
internal divider action or “intrinsic 


{b) PROGRAMMABLE UNIJUNCTION 
(COMPLEMENTARY THYRISTOR) 


(b}) "PROGRAMMABLE UNIJUNCTION" 


standoff ratio” of the device, and may 
be altered only slightly by variation 
of the resistance in series with B2. 
Also relatively invariable are the 
emitter current Ip at which the device 
switches on, and the holding current 
Iv which determines the point at which 
the device turns off again after dis-, 


charging C. Both these parameters are. 


also fixed by the device characteristics. 
The circuit of figure 2(b) operates 
in a very similar fashion to that just 
described. With the gate electrode 
held at a positive voltage determined 
by Ri and R2, the device is prevented 
from conduction until the capacitor C 
charges via R to a point where the 
anode electrode is sufficiently positive 
for the gate-anode junction to be for- 
ward biased; the device then switches 
on, discharging C into the cathode 
load. Again the cycle of events is 
repetitive, and produces very similar 
waveforms to that of figure 2(a). 
However, whereas in the former cir- 


(Continued on page 63) 
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FULLY PIERCED 
VEROBOARD copper clad strips 


Part No. |B’tween Part No. 


PLUG-IN 
VEROBOARD copper clad strips 


Between No. of 
le: Strips 


WNANNN 
omasad 


DOUBLE SIDED VEROBOARD 
Copper strips each side 


PINS 


No. of Price 
Strips 


39 way $3.51 each 


2140 
fo fit 


hole 8S¢ 


PIN INSERTION TOOL 


Tool No. 2150 is for use with terminal pin 2140/3073, and Tool 
No, 2151 with terminal pin 2142, $1.55 each, exempt Sales Tax. 


PLAIN 


VERO-EDGE CONNECTORS 


Available on application 


WRITE FOR FREE DESCRIPTIVE 


PAMPHLET 
POST FREE 


SEE THE VERSATILE, COMPACT TT1 


OSCILLOSCOPE $ 8 2. 8 O 


AT INCLUDING 15% Sales 


MAGRATHS Tax. Complete with hand- 


APPLICATIONS some vinyl carrying case. 
INCLUDE: 


for waveform observation and me: easurement ot volta 
@ CHECKING IF SELECTIVITY CUR 

done together with a Sweep Censtecor, 5, 
instruments re important i 


a foals tor efmcient VF UTILIS, 
bey yt FIGURES ts meth is _ used 
URING PERCENTAGE OF MODULATION — the 

Sinect to the deflection plates. This is used tor adjusting transmitters. 


RADAR REGULATED 
BATTERY ADAPTER 


tnput_ 11-18 Volts D.C. Model 912. Knati 
put 9 Voits pius-minus 5 p.c. D.C. Model 
7.5 Volts plus-minus 5 p.c. 
for Cassette Tape Recorders. 
612, Output 6 Volts plus-minus 
p.c. O.C. Save your batteries white motor. 
mop. With 


ing. Size 234ins x 1'2ins x 
unit can operate for many hour: 


$8.75 
@anger of battery drainage. 


REGULATED BATTERY ELIMINATOR MOTOR. RADAR 05XR 
240 Volt A.C. input '/y amp rating. Regulated out put of 4.5 volts, 
6.5 volts, 7.5 Volts and 9 Volts D.C., also an unregulated |2 volt 


e $20.70 


hd_ the 
SATION 


In your 


Ideally suitable for use 
or . With it you can 


caravan 
Shaver, Tape 
Radio, Small 


Electric 
Player. 
Fan, or any other A. 

to 40 watts consumption. 

the Unit to any 12V Car 
Inverter will draw 4 amps. 
equivalent to the consumption of 


J. 


208 LT. LONSDALE STREET, MELBOURNE, 


36 ELECTRONICS Australia, December, 1968 


a 
(1.32 mm) 


@ ORDINARY APPLICATION —— most widely used 
ae oie sie 


Radar Solid State INVERTER 


Recorder, 


a fully charged battery the 


All Sales Tax and Postage Paid 


H. MAGRATH & CoO. 


16 way 
16 way 
24 way 
24 way 
22 way 
22 way 


TERMINAL 


13073 

0.052" 
diam, 

ber 100. 


2142 
To fit a 0.0375" 
(0,94 m.) diam. 


m we 32 
hole 45¢ per 100. 


mm, 
hole 8Sc per 100. 


VEROBOARD 


Between 
Holes 


15% Sales Tax Extra 


The TT] CO-50 is an amazing versatile 
and compact oscilloscope. It is an in- 
dispensable instrument to have in the 
Lab. or on the workbench, and because 
of its compact portable design, a most 
handy tool to carry along on field trips 
calls—especially useful in 
radios, amplifiers and 


or service 
trouble shooting 


TV sets efficiently. 


ges. 


‘OF 


measurements. 
is routed 


RADAR 05X 
POWER SUPPLY UNIT 


Designed to operate the majority of ELEC. 
TRONIC APPLIANCES ~— Transistoriseo 
Tape Recorders, radios, record-piayers, smalt 
amplifiers, Radiograms, Battery Shavers, and 
all Battery-operated units of 6 volts. 9 
volts and 12 volts at a maximum current 
ot 0.5 amps. The only unit available in- 
corporating these 3 power outputs. This 
unit features Full Wave Bridge Rectification 
with Capacitor and Choke Filtering. Select 
your Voltage by adjusting the Selector Switch 
then plug into any power point, 220 to 
250 Volt A.C. Costs 1 cent per 100 hours 
——~ Saves dollars on Battery purchaases. Can 
be used also for car batteries as a trickle 


charger. $ 1 5 


PTY. LTD. 
VICTORIA, PHONE 663 3731 


car, boat 
use your 
Record 


one head- 
s without 


$26 


In simple terms, what is meant by — 


KLYSTRON OSCILLATORS, KLYSTRON AMPLIFIERS* 


Nearly 30 years ago, a group of men working in a small, meagerly equipped laboratory 
on the Stanford University, Palo Alto, campus, invented a microwave tube which they called 
the klystron. The development was the work of Russell and Sigurd Varian and William Han- 
sen and it was completed just in time to make possible many types of World War II radar. 
Today the klystron is still at work in the defence systems of the West. It powers the radar 
which probes the polar regions for oncoming ballistic missiles, the communications lines 
of NATO and of the U.S. Armed Forces all over the world. For nearly all U.S. Missile pro- 
grams, there are klystrons in the tracking and guidance systems. Varian has for many years 
been the leading producer of klystrons and is now a world leader in the development, 
promising new and useful applications for tomorrow, 


There are two general types of kly- 
strons—those generating microwaves 
which are called oscillators, and those 
that amplify microwaves (making the 
oscillations larger) and which are call- 
ed amplifiers. In the following discus- 
sion, we shall show how both types of 
klystrons operate, starting with the 
amplifier. 

The two-cavity klystron may be used 
as either an amplifier or an oscillator, 
but here we are concerned with its 
function as an amplifier. 

In operation, the filament is heated 
by an electric current and it, in turn, 
heats up the cathode. The heat causes 
the cathode to emit those tiny particles 
of electricity know as electrons (shown 
in Diagram 1 as dots). 

The electrons are negatively charged, 
and are pulled toward the opposite end 
of the klystron by positive charges on 
the two cavity resonators, the drift 
tube, and the collector. 

The microwaves to be amplified are 
sent to the first cavity resonator (or 
“buncher”) where they interact with 
the electrons. As a result of the inter- 
action, some electrons are speeded up 
and some are slowed down, As the 
electrons move at different speeds on 
their trip from cathode to collector, the 
faster ones catch up with the slower 
ones in the drift tube and bunches of 
electrons are formed. This bunching 
is always the greatest at the same place 
in the drift tube, and so here is placed 
the second cavity resonator (or 
“catcher”), 

The bunches of electrons give up 
energy to the catcher by _ exciting 
microwaves in the catcher, The oscil- 
lations of these microwaves are stronger 
than the oscillations of the micro- 
waves in the buncher; thus amplifica- 
tion has taken place. 

The amplified microwaves ‘are re- 
moved from the catcher and sent to 
the place where they are to be used. 
The electrons are caught by the col- 
lector, and return toward the cathode 
through an external circuit. 

To illustrate how a klystron gener- 
ates or “creates” microwaves, we will 
use a reflex klystron as an example. 

From Diagram 2 it can be seen that 
the reflex klystron differs from the kly- 


stron amplifier in that it has only one - 


Tee eee 
* Reproduced from ‘Varian Spec- 
trum” by courtesy of Varian 
Australia Pty. Ltd., 38 Oxley St., 
Crows Nest, N.S.W. 2065. 
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Diagram 1—Two-cavity klystron 
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Diagram 2—Reflex klystron 


cavity, and a reflector. The initial 
Operation is the same as With the am- 
plifier—the cathode, heated by the fila- 
ment, emits electrons which are pulled 
toward the cavity resonator by the 
positive charge on the resonator, The 
electrons pass through the cavity res- 
onator where they interact with ex- 
tremely weak microwaves, (These 
microwaves were not fed into the 
cavity as was the case with the ampli- 
fier; they were created by the random 
motion of the electrons in the cavity.) 
The frequency of the microwaves is 
determined by the size and shape of 
the cavity. 

These weak microwaves interact with 
the electrons moving from the cathode 
to the reflector, speeding some of the 
electrons up, while slowing others 
down. The electrons travel through 
the resonator at different speeds to- 
ward the reflector which, in fact, they 
never reach, The reflector is nega- 
tively charged. as are the electrons, 
and so the electrons are repelled, or 


reflected, back into the resonator. 
Because they are travelling at dif- 
ferent speeds, the electrons bunch and 
by proper adjustment, the bunches 
enter the cavity at exactly the right 
time to increase the strength of the 
microwaves in the cavity. The electron 
bunches strengthen microwaves in the 
same way that pushing on a swing 
with the right rhythm (frequency) in- 
creases the size (amplitude) of the 
swing’s oscillation. After giving a 
boost to the microwaves, the electrons 
return through an external circuit to- 
ward the ¢athode, and the whose pro- 
cess is repeated. Each time they re- 
turn to the cavity they make the 
microwaves larger (increase their am- 
plitude). Once the microwaves in the 
cavity have built up to their final value 
—which can be more than 1,000 times 
their starting value — they are taken 
from the cavity and sent to wherever 
they are to be used. The result of this 
process is the generation of micro- 
waves. =| 
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Add-on Tape Replay 
Preamp for Hi-Fi Systems 


Here is a tape preamplifier which will acept the signal 
from typical stereo replay heads and provide the neces- 
sary gain and compensation to feed a stereo amplifier 
through the now usual 100mV “‘flat’’ input facility. If 
desired, adjustable compensation can be provided for. 


three tape speeds. 


by Anthony Leo 


A few years ago, the idea of a replay- 
only tape preamplifier would have had 
a very limited appeal because, by and 
large, people had to record tapes before 
they could replay them. 

Nowadays, however, pre-recorded 
tapes are in very good supply, and 
those who are so inclined can build 
up a library of them side by side with, 
or instead of, a library of disc record- 
ings. In such a situation, it is not un- 
reasonable to envisage a tape playing 
deck permanently associated with the 
amplifier system and as carefully and 
irrevocably committed to reproduction 
as the pickup and turntable mounted 
alongside it. 

To be sure, the fact that tapes can 
be made in the home is an ever- 
present incentive to include recording 
facilities in the set-up, and this leads 
to further incentives to provide for 
pick-up, radio and microphone input 
and to keep the whole outfit portable. 

This iis still the “normal” thing to 
do and is the philosophy behind virtu- 
ally every tape recorder on the market. 
However, from the viewpoint of the 
would-be constructor, there is a big 
difference in cost and complexity be- 
tween a straightforward playback pre- 
amplifier and the circuitry necessary 
for full playback/record facilities. 

Another point is that, while the 
ability to make and play casual record- 
ings appeals to many, it can soon lose 
its novelty for the person who is pri- 
marily interested in sound reproduction. 
Unless a great deal of care is taken, 
home-made recordings can be quite 
mediocre, and quality conscious enthu- 
siasts are likely to develop a strong 
preference for selected commercial re- 
cordings, cost difference notwithstand- 
ing. 

It is with such thoughts in mind 
that we present this tape preamplifier 
unit. Using silicon transistors through- 
out, and with the option of correct 
compensation for the three major tape 
speeds, it can be associated with con- 
fidence with almost any existing hi-fi 
system, Alternatively, it can take its 
place in a more’ modest playback 
facility, built around any odd tape 
deck or cassette player that may be on 
hand, whether mono or stereo. 

In fact, the very variety of tape 
decks and cassette players which 
hobbyists have acquired over the years 
poses a major problem in trying to 
suggest circuitry to associate with them, 
particularly when it comes to recording. 
But even for playback, a preamplifier, 
in order to make any pretence of being 


The preamplifier is shown above, housed in a small metal utility box 
together with the compensation-switch mounting bracket alongside. 


universal, must take into account wide 
differences in head quality, head im- 
pedance and head output with, of 
course, the further differences occa- 
sioned by tape speed and track width. 
But more of that later. 

As mentioned earlier, a tape replay 
preamplifier must provide a_ suitable 
order of gain and suitable frequency 
compensation. 

The first needs no special comment: 
the preamplifier must provide the gain 
or amplification necessary to raise the 
available input signal of a few milli- 
volts to 100 millivolts or more, so that 
it can feed into an amplifier channel 
intended to operate from a ceramic 
pickup, a radio tuner or some other 
source commonly’ designated as 
“Auxiliary.” 

But why is frequency compensation 
necessary? 

In order to achieve a good signal- 
to-noise ratio in the overall record/ 
playback system it is desirable to 
impress as much signal as practicable 
on the tape over the entire frequency 
band to be recorded. If the loudest 
sounds at, say, the low frequencies are 
to produce a certain and considerable 
strength of magnetic pattern on the 
tape, the same should also be true of 
the loudest signals in the middle fre- 
quency and high frequency regions. 

In other words, irrespective of the 
frequency, the signal to be recorded 
should exploit as fully as possible the 
capacity of the tape in the magnetic 
sense. 

Since the strength of the magnetic 
pattern impressed on the tape is a 
function of the current through the 
head, it is necessary to ensure that, 
for input signals of a given intensity, 
the current through the record head 
should achieve a similar amplitude, 
irrespective of the frequency involved. 

This requirement is normally met, 
in the design of a recording amplifier, 
by feeding the record head from a so- 
called “constant current” source. 
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In other words, for reasons largely 
connected with signal-to-noise ratio, the 
signal impressed on a magnetic tape 
normally tends towards a constant 
amplitude characteristic—and this is the 
characteristic which any properly 
recorded tape (home-made or com- 
mercial) will present to the replay 
head. 

When such a tape is replayed, how- 
ever, it does not result in the replay- 
head producing a constant voltage at its 
output terminals. Assuming, for the 
moment, that we have a signal of con- 
stant level but varying frequency 
recorded on a tape, the voltage 
developed by the replay head will 
increase with frequency at the rate of 
6dB per octave, as illustrated in the 
diagram of figure 2 

This is a practical example of the 
time-honoured law that the induced 
voltage across an inductor is propor- 
tional to the rate of change of the 
magnetic field. Obviously enough, high- 
frequency patterns on a moving tape 
must induce more rapid changes in the 
replay head than low-frequency pat- 
terns, 

This being so, it is necessary to com- 
pensate for the rising output voltage 
from the head so that the output level 
of the amplifier will be substantially 
constant over a range of frequencies 
between Fl and F2. This is done by 
providing a complementary 6dB/octave 
slope in the playback preamplifier, as 
shown in figure 3. It should be readily 
appreciated that the product of the 
rising head response and the falling 
preamp. response will result in a flat 
output overall. 

In an idealised system, the output 
voltage would increase from zero at 
zero frequency and _ continue’ to 
infinity, as shown by the dotted exten- 
sions of the slope in figure 2. But, as 
is uswally the case, there are practical 
limitations which restrict the frequency 
response of a typical replay head to 
much narrower limits. 


Y/PRE/23 2xBC109,TT109,SE4010 
100pF 
INPUT 
100K 


AY1104,2N3638A 
O+9V 


OUTPUT 


# MAY NEED ADJUSTMENT TO 
SET SV AT T3 COLLECTOR 


Ex) TAPE PLAYBACK PREAMPLIFIER Ce si i 


The circuit diagram of the preamplifier in a mono form is shown 
above, with circuitry being duplicated for stereo. Included in the 
diagram are alternative power supply circuits. 


The principal response limitation is 
in the high frequency region and is de- 
pendent on the relationship between 
the width of the “gap” in the replay 
head and the wavelength of the higher 
frequency signals recorded on the tape. 
The higher the signal frequency, the 
shorter will be its recorded wave 
length at any given tape speed. 

Wavelength is also a function of 
tape speed, and halving the speed of 
traverse must halve the wavelength 
of all signals recorded upon it. Not 
surprisingly, the ability of a replay 
head to “read” or resolve a magnetic 
pattern diminishes for frequencies 
where the recorded wavelength be- 
comes comparable with or less than 
the gap width. 

It follows that the potential response 
from any given head must be stated jn 
terms of a particular tape speed. And, 
while any head will normally return 
better figures for ‘higher speeds, the 
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advantage has to be offset against the 
reduced tape economy—a consideration 
with which tape users will be quite 
familiar, 

Other secondary factors have a bear- 
ing on tape replay head response, such 
as the intimacy of tape-to-head con- 
tact, progressive headwear, eddy: cur- 
rent and hysteresis losses in the core, 
shunt capacitance, etc. 

It may be seen from the curve in 
figure 2 that the high frequency re- 
sponse turns over quite sharply and 
falls to zero. The frequency which 
produces no output has a_ recorded 
wavelength which actually equals the 
width of the head gap, while the shape 
of the curve where it starts to turn over 
is determined by the approach to this 
situation and by the secondary factors 
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ALTERNATIVE POWER SUPPLIES 


3.3K (STEREO) 
6.8K (MONO) 22K 


EM401,0A91, 


10K (STEREO) 0A200.etc. 


22K (MONO) 


2.2K 


240V 


previously mentioned. As suggested by 
the diagram, the upper turnover fre- 
quency F2 tends to be roughly propor- 
tional to the particular tape speed in 
use. 
Although nothing can be done to 
prevent the head response ultimately 
falling to zero, some compensation can 
be applied in the area of the turnover 
knee to hold up the overall response 
of the system prior to the null. Com- 
pensation usually takes the form of a 
fixed amount of pre-emphasis of the 
recorded signal, of no more than 10dB, 
in the area of the knee frequency F2. 
This is shown as a step in the re- 
cording characteristic of figure 1. 
Moderate treble pre-emphasis is con- 
sidered permissible in the recording 
chain on the basis that, even allowing 


Shown at left are figures 1 to 3 illustrating record- 
ing characteristic, replay head response, and replay 
compensation characteristics. An inside photograph 
of the preamp is shown below. 
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Who says the inner part of a speaker has to look like the inside of a broom closet? 


Model CE-la 


Not Crysler. Type: Acoustic Suspension Speaker System. 
Speakers: 12” Woofer, 5° Mid-range unit, 2” Horn Tweeter 
New models CE-la and CE-2a have looks which are presentable anywhere, with or without Frequency Response: 25— 20.000 Hz 
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Impedance: 8 ohms. 
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: . . Pa . . ¢ Accessories 3 kinds of Soran grilles 
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the three different color saran grilles. Tuning knobs are set in the speaker face for 
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Power Rating: 50 watts (Music). 
Impedance: 8 ohms. 
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for the constant current approach re- 
ferred. to earlier, typical program 
material is unlikely to contain enough 
high frequency amplitude to exceed 
the dynamic limits of the tape. 

Prerecorded tapes are now freely 
available at three well-recognised 
speeds: 74, 3% ahd 1% inches per 
second. It can be assumed that pre- 
recorded tapes will contain a certain 
amount of treble boost, as per figure 1, 
determined on the basis of the tape 
speed and the anticipated performance 
of good quality heads with which the 
recording could be played back. 

For readers who may be interested, 
certain standardised tape compensation 
curves were included in an article en- 
titled “Transistor Tape Preamp for 
Stereo,” which -was published in the 
December, 1964, issue. (Also included 
in the article was the R.I.A.A. disc re- 
play equalisation curve which is the 
accepted standard for all microgroove 
disc_recordings.) 

While it is possible nowadays to 
manufacture heads with gaps of the 
order of a few ten-thousands of an 
inch, utilising oxide layers for gap 
spacing, and which substantially con- 
form to standard requirements, there is 
still a very large variation in roll-off 
frequency between heads of various 
qualities. With old or worn replay 
heads, the treble response may be 
limited to half or Jess that of a 
modern, good quality head. 

The compensation provided in the 
preamplifier to be described assumes a 
good quality head and, with such a 
head it will give a response which is 
substantially flat to the limits of audi- 
bility for a tape speed of 7tips. At 
34ips the response should be to about 
10KHz, and to ‘about 7KHz at 1Zips, 
The very best heads may improve on 
these figures, while the older ones will 
be hard put to it to achieve the one- 
time objective of a response in Kilo- 
hertz equal numerically to the tape 
speed in inches per second. 

With poorer heads the treble res- 
ponse may be improved somewhat by 
providing treble boost lower down in 
the range and/or by use of treble 
boost in the main amplifier chain. How 
much boost should be used, however, 
depends on whether there is signal 
available to be recovered and by the 
inevitable deterioration in signal-noise 
ratio which will be occasioned by the 
use of treble boost for playback. More 
will be said about this later. 

The preamp design is derived from 
the multi-function equalisation pre- 
amplifier for magnetic pickups and tape 
heads described in the October, 1965, 
issue. As _ originally presented, the 
preamp could be wired to provide 
either R.LA.A, disc equalisation or 
C.C.LR. tape compensation. 

The preamplifier has facilities for 
varying the input impedance, gain and 
replay treble boost to suit the parti- 
cular tape head being used. Further- 
more, the noise performance is about 
as good as can be achieved with cur- 
rently available transistors. 

In the initial stages of seeking a 
suitable preamplifier design, we did 
spend some time looking at alternative 
approaches with a view to deriving a 
configuration which possibly would use 
only two transistors. However, we 
found that the requirements of suffi- 
cient gain (including that required for 
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The component layout diagram for a stereo ane shown above 
will assist with the placement of most components on the printed 
wiring board. 


List of Components 


1 Printed wiring board, 65/p10. 

1 I-pole 3-position or 2-pole 3- 
position wafer switch, as requir- 
ed, See text. 

Power supply components, as re- 

quired. (See text). 

TRANSISTORS 

2 BC109, TT109 or SE4010 low- 
noise NPN. 

1 AY1104, 2N3638A PNP. 


RESISTORS 
1 3.3M, 1 x 470K, 1 x 330K, 2 x 
JOOK, 2 x 56K, 1 x 22K, 1 x 
12K, 1 x 10K, 1 x 2.2K. 
CAPACITORS 
1 64uF 6VW electrolytic. 
2 O.1uF LV plastic. 
1 0022uF LV plastic. 
1 OOluF LV plastic. 
J 100pF LV plastic. 
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compensation) and of low noise were 
partly in conflict and that, in satisfying 
one requirement, we had to sacrifice 
the other, 

The investigation seemed strongly 
to suggest that the 1965 preamplifier 
still represents about the best all round 
apprcach to a high-gain low-noise 
design with currently available transis- 
tors. This seems to apply equally for 
disc and tape requirements. 

As may be seen from the circuit 
diagram, the preamp. uses two low- 
noise NPN silicon transistors (T1, T2) 
and one standard PNP silicon transis- 
tor (T3). Transistors T2 and T3 are 
connected in a direct-coupled feed- 
back amplifier circuit which is used to 
provide compensation, while the input 
transistor Tl is used as a low-noise 
high-gain preamplifier stage. 

Local negative feedback around T1 
reduces the input impedance of the 
stage to a low level, creating a virtual 
earth at the input. The effective input 
impedance is then set by the addition 
of a resistor (100K) in series with the 
input connection. The value of this 
resistor also determines the gain of the 
input stage, as a result of negative 
feedback action via the 3.3M between 
collector and base of TI. 

For medium to high impedance 
heads, commonly intended to feed 
directly into valve grid circuits, the 
input impedance can typically be of 


the order 47 to 100 Kohms, unless 
the head manufacturer specifies some 
distinctly different value. For heads 
which are known to be of low impe- 
dance, the input impedance of the 
preamplifier can be reduced propor- 
tionately, by reducing the input 
resistor(s). This will also result in an 
increase in preamp. gain, to cope with 
the inevitably lower output from low 
impedance heads. Ideally, the small 
capacitor shunting the input resistor 
should be reduced proportionally 
when this is done; however, if the 
resistor(s) are reduced below 22K the 
capacitor(s) may simply be omitted. 

Compensating frequency response is 
provided by the single time constant 
network, consisting of a resistor and 
capacitor in series, between the preamp 
output and emitter of T2. The series 
resistor is switched to provide the ap- 
propriate F2 turnover point for the 
particular speed being used. - 

Adjustment of the compensation 
component values may in some cases 
be necessary to obtain optimum replay 
frequency response with the particular 
tape head(s) concerned. In general, if 
on a given speed setfing there appears 
to be insufficient bass relative to mid 
and high frequencies, the value of the 
switched resistor may be reduced, and 
vice versa. 

A small amount of replay treble 


boost is provided’ by the preamp, this 
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THERE IS NOTHING LIKE AN ENDLESS LOOP CARTRIDGE. 
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“Live Sound 
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COMPLETE WITH MATCHING SPEAKERS, ONLY $250.00 
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All Craig-Pioneer cartridge players are fully automatic and compatible with any type of cartridge, 
are manufactured by Pioneer Electronic, world leader in high quality Hi-Fi equipment. 
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SYDNEY: 
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being common practice and applied 
with the idea of “reinforcing” the usual 
recording pre-emphasis. In this instance 
the boosting is provided by the 
-00luF capacitor and 2.2K resistor pro- 
viding partial bypassing of the emitter 
of transistor T2. 

With higher performance heads the 
degree of replay boosting provided may 
be excessive, in whiich case the high 
frequencies may seem unduly prom- 
inent on all speeds. If this occurs the 
degree of boosting may be reduced by 
reducing the bypassing capacitor from 
its specified value of .001uF. Con- 


versely this capacitor may be cautiously 
increased in value if the response of 
the head(s). used is sufficiently limited 
to result in an obvious treble defi- 
ciency. , 

The 2.2K resistor in series with the 
boost capacitor should not be reduced 
in value or omitted, unless the capa- 
citor itself is found unnecessary (as 
might well occur with the highest per- 
formance heads). In this case both com- 
ponents may be omitted. But if the 
capacitor is retained, the resistor is 
also required to ensure stability of the 
preamp. at high frequencies. 

The circuit diagram shows a mono 
preamp; the circuitry is merely dupli- 
cated for stereo tape reproduction. A 
suitable printed wiring board (65/p10) 
for the construction of a stereo preamp 
is available from  theusual wiring 
board suppliers. If nvono only is re- 
quired it should usually be sufficient to 
wire up only half of the printed board, 
with the option of converting to stereo 
later. Alternatively it might be pos- 
sible to cut the board in half if space 
were to be conserved. 

The prototype preamp was wired in 
stereo and housed in a small metal 
utility box measuring 4in x 4in x 
24in. While to a large extent the loca- 
tion and housing of the preamp will 
depend upon the deck and case used 
and on individual requirements, ade- 
quate shielding is necessary to prevent 
hum and stray signal pickup. If the 
board is located under a tape deck 
particular precautions should be taken 
against hum induction from the motor 
windings. 

Some tape decks have a switch at- 
tached to the speed selection facility 
for changing the compensation as the 
speed is selected. If such a switch is 
available, the compensation-network re- 
sistors. may be wired directly to it, 


with suitable shielded leads connecting 
to the appropriate positions in the 
preamp wiring board. In some instances 
the switch may not be. provided as 
such, but the deck may provide a shaft 
which is an extension to the changing 
mechanism, and to which may be fit- 
ted_a suitable switch wafer. 

For mono, a single-pole three-posi- 
tion switch will be required, but if a 
stereo preamp is to be used this will 
involve a two-pole three-position switch. 
If it is not possible to include the 
switch as part of the speed changing 
mechanism it could be fitted to a small 


A photograph of the com- 
pensation-switch assembly is 
shown at left. The various re- 
sistors in the compensation 
networks are wired directly 
from the switch to a tag strip 
on the mounting bracket 
which, in addition, acts as a 
shield for the switch wiring. 


bracket, as in the prototype, and 
mounted thereby in any convenient 
position. 

Alternatively, the complete preamp, 
including the switch and_ resistors, 
could be mounted in the main power 
amplifier case, deriving the modest 
power it requires from the amplifier 
supply. On the circuit diagram we have 
shown three alternative supplies, one 
of which should be sufficient to meet 
most likely situations. 

For our prototype, we used a small 
9V battery clamped to the lid of the 
box. With a current drain of a little 
less than one milliamp, even for stereo, 
the battery should provide quite pro- 
longed service. However, we did in- 
clude a small slider on/off switch in 


‘series with the supply. 


If the preamp is mounted under a 
tape deck it may be possible to con- 
nect the low voltage rectifier supply 
to an auxiliary motor winding. 
Alternatively, the high voltage zener 
supply could be used if the preamp 
is included in a valve amplifier. If a 
transistor power amplifier is used the 
supply will probably be considerably 
less than 150V, in which case the 22K 
5W resistor could be reduced to suit. 

There are a few points which may 


be helpful in the assembly and con- 
nection of the printed wiring board. 
Despite the relative simplicity of con- 
struction, care should be taken when 
wiring a ‘printed board with special 
attention being given to the transistors. 
These should normally be wired last 
of all. 

Care should be taken to ensure that 
no component is subjected to extessive 
heat during soldering, as this can pro- 
duce disastrous results especially 
where transistors are concerned. <A 
small, well tinned iron will produce 
best. results, briefly applied to localise 
heat in a small area. In this way a 
secure soldered joint can be made with 
minimum heating of the components 
and the board itself, 

When inserting the capacitors and 
resistors their leads should not be bent 
excessively or too close to the com- 
ponent body. It is recommended that 
transistor leads be cut not shorter than 
about 4in. When soldering transistors 
it is often a good idea to hold the leads 
with a pair of long-nosed pliers which 
will act as a heat sink between the iron 
and the “header.” In this way the 
transistor’s interior will be protected 
from excessive heat. 

When the wiring is completed, the 
voltage at the output collector(s) should 
be measured, and should be about 5V. 
If not, the 330K bias resistor to the 
first transistor should be adjusted to 
correct the situation. Increasing the 
resistor value will reduce the output 
voltage, and vice versa, 

When the preamplifier is connected 
to the tape head and the main amplifier 
it is necessary to take special steps to 
avo'd the introduction of hum _ via 
common earth loops. Basically, there 
are two satisfactory schemes for con- 
necting the preamp. In some instances 
one method of earthing may give better 
results than the other, and vice versa. 

The first method is to disconnect the 
tape deck and motor assembly metal- 
work from the “deck” mains earth and 
tying it to the signal earth path which 
Passes through the preamplifier. to the 
power amplifier. In most cases the 
replay head will have both ends of its 
winding isolated from the metal case 
and shielding assembly which are of 
necessity connected to the deck. The 
preamp input shielding braid will be 
connected to one side of the head 
winding and bridged to a suitable spot 
on the deck, With. a-stereo system, onlv 
one shield braid should be connected 
to the deck in this fash‘on. 

The alternative scheme is to connect 
the deck earth to the mains earth, but 
to isolate it from the signal earth path. 
The input shield'ng braid from the 
preamp should be in this case connect- 
ed to the head winding only. 

If desired, both of the above earth- 
ing methods may be tried in order to 
determine which gives best results, 
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SEMICONDUCTORS 
(Continued from page 55) 


cuit the operating parameters were 
largely fixed by the device itself, in the 
latter they are mainly a function of 
the external divider formed by R1 and 
R2, and therefore may be varied by 
the designer at will over a wide range. 
As a result the circuit may be arranged 
to Operate over a considerably wider 
frequency range than the circuit of 
figure 2(a), and over a wider range of 


supply voltages. The faster switch-on 
and lower “on” resistance of the PUT 
also provide output pulses of higher 
amplitude and shorter rise- and fall- 
times. 

Despite the advantages of the com- 
plementary thyristor when used as a 
PUT, it tends to be rather easier to 
to manufacture than the normal UJT, 
and as a result tends to be somewhat 
lower in cost. It is therefore likely 
that the PUT may gradually displace 
the UJT in many if not all appli- 
cations. (J.R.) | 
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National Semiconductor 


Win an 
all-electric monolithic 
IC voltage 

regulator kit. 


SWNTCHING ECULATOR 
Om VOLTAGE REGULATOR 


Get our four voltage regulators and you get a complete 


Var 


line that will do just about any regulation job you can 
think of. (Shown are just ten of the things we thought 
of.) And they’re just as easy to get as they are to use— 
from stock at your local distributor's. 


But, if that seems just too easy, try getting them free: 
We'll send a complete designers kit (one each of the 
LM 103, LM 300, LM 304 and LM 305) to the first 100 


entries with the correct answers to these questions: 


1) What's the power limited full-load current for a 
24V regulator using the LM 100 (without a heat sink) 
when the worst case operating conditions are 125°C 
ambient and 40V input voltage? 

2) What's the maximum allowable short-circuit cur- 
rent for an LM 104 regulator circuit, with a 2N2905A 
series pass transistor (without a heat sink) when the 
worst case input is 20V at an ambient of 85°C? 

3) In the example in number (2), what is the maximum 
current when the case temperature of the 2N2905A is 
held to 100°C? 

4) In the negative regulator with foldback current 
limiting shown, what will be the worst case dissipation 
in the PNP driver QI with full load and a 24V input 
voltage? 

5) Could a 2N2905A be used in the example above if 
the maximum ambient were 85°C? 


For those of you who weren’t taking notes when we 
introduced the devices, here’s what you have to work 
with: 

The LM 100: 2V to 30V positive voltage regulator 
with 1% line and load regulation and 1% temperature 
stability. The new low price is $10 in 100 lots for the 
LM 100 spec’ed from —55°C to 125°C, $7 for the —25°C 
to 85°C LM 200, and $3.60 for the 0°C to 70°C LM 300. 


The LM 105: A better LM 100. A plug-in replacement 
but with ten times better regulation and an output from 
4.5V to 40V. The new low price on this one is $15 for 
the full military temperature range LM 105, $10 for the, 
limited military range LM 205, and $4.25 for the com- 
mercial LM 305, in 100 quantities. 

The LM 104: Our negative voltage regulator, with 
a —40V to OV output that’s programmable with a single 
resistor. Load and line regulation are 0.1%, this can be 
improved to 0.01% in many applications. Prices are $20 
for the LM 104, $14 for the LM 204 (—25°C to 85°C) 
and $5.60 for the LM 304 (0° to 70°C) in 100 lots. 

The LM 103: A low voltage regulator diode with the 
sharpest breakdown there is. It’s available in ten volt- 
ages from 5.6V down to 2.4V (or even 2.2V, 2.0V and 
1.8V if you insist). $4.50 each. ($3.00 if you buy a 
hundred). 

The first 100 correct entries get the IC design kit; 
everybody gets the correct answers and a package of 
engineering information that won't quit—specifications, 
performance curves, and enough application and design 
notes to start you designing your own circuits now. 

Send all your entries to 


Rutherford Electronics Pty Ltd, 
P.O. Box 30, North Balwyn, Victoria. 
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Some Thoughts On 


Crystal Controlled Clocks 


By lan Pogson 


Is it possible for the home constructor to build himself 
a crystal controlled precision clock? What order of per- 
formance could be expected? Can such a clock be made 
portable and self contained? These, and many similar 
questions are discussed in this article, arising out of recent 
experiments and investigations in our laboratory. 


About 12 months ago, our mail 
brought the first of a current series 
of requests for a crystal clock. Since 
then, interest has quickened and we 
have had many letters showing interest 
in such a project. These letters have 
contained many suggestions and re- 
quests as to the facilities and char- 
cael which such a clock should 

ave, 

It is safe to say that there have 
been almost as many ideas put for- 
ward as there have been letters. This 
is most encouraging and, indeed, pres- 
ents the writer with quite a challenge 
to meet as many as possible of these 
ideas. To give the reader some idea 
of the requests and ideas put forward, 
here are extracts from some of the 
letters received. 

“ .. . Would you consider running 
a project for home construction, using 
a compact stable frequency source for 
an accurate, -portable _ transistorised 
crystal controlled clock? There must 
be a wide demand for such a unit, 
especially among amateur astronomers, 
radio amateurs, weekend navigators, 
yachtsmen, satellite watchers, and so 
on. A suitable unit could be made to 
drive a synchronous clock movement. 
Being interested in navigation, I 
would appreciate a reliable time source 
with an accuracy of plus or minus 
one second in 24 hours.” 

“ ,.. I think that such a clock 
would be a_ boon to large 
numbers of people, especially to pro- 
vide frequency control for telescope 
drive motors. If it were developed, 
could it include a means of making it 
run 3 min. 56 sec. fast in 24 hours 
to provide sidereal time for amateur 
astronomers? ., .” 

“ . . « I think a digital readout 
might be preferable to a clock move- 
ment since, by its very nature, it gives 
an accurate reading at a glance. The 
second hand of a clock movement is 
considerably harder to locate precisely 
at any particular moment, because of 
the relatively rapid and continuous 
movement .. .” 

ae Digital readout would cer- 
tainly make an eee display. 
However, I imagine that this approach 
might be prohibitively complex. I be- 
lieve there is one essential with such 
a_clock; it should be absolutely silent. 
(Ticking clocks are a pet hate of mine!) 
You have probably seen it, but there 
is a section in the G.E. Transistor 
Handbook which describes a crystal 
clock employing a crystal and tunnel 


diodes .. . 
id - A SO0Hz clock could be 


simply rewound to suit a lower volt- 
age... I find the ticking of clocks 
most satisfying!” 

“. . . (1) The clock should be 
designed for 12 volt accumulator opera- 
tion aboard boats; (2) It should have 
a slave dial which could be stopped 
at the moment a sextant sighting was 
taken; (3) It should have a 24 hour 
readout dial capable of being set to 
GMT...” 

“" . . I would like to suggest that 
such a power supply could also be used 
to drive a synchronous tracking motor 
for a small astronomical telescope. 
These motors are designed for 240 
volts and draw between two and three 
watts...” 

The foregoing list gives quite a fair 
cross section of the suggestions re- 
ceived. To continue a little further, 
one reader requested an “all stops out” 
version. He writes in substance, that 
he would like to go ahead 
with a crystal clock: Self-contained 
portable, alternative mains and battery 
supply, two dials, local time with 24- 
hour face and sidereal time, with sweep 
second hand, S0Hz output suitable for 
driving a telescope, inbuilt amplifier 


100KHz 
CRYSTAL 
osc. 


= 10 + 10 
MULTIVIB 


MULTIVIB 
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(4) Readout —- open to personal 
choice. 

(5) Time — GMT, 24-hour. 

(6) Accuracy — chronometer toler- 
ances. 

(7) Setting and adjustment — facili- 
ties for setting time and rate. 

(8) Construction — rugged, light and 
portable. 

(9) Accessories provision for 
slaves, at least one with hold facilities. 

(in regard to item (6) the specifica- 
tions for a typical marine chronometer, 
issued with a certificate, are that it 
should not vary more than + 1/5 sec- 
ond per day from its mean daily rate). 

The reader may well ask, why the 
need for a crystal controlled clock any- 
way? This is a good question, as the 
argument could be put forward that we 
have only to obtain a_ synchronous 
clock movement for a modest price and 
plug it into the mains supply in order 
to achieve an acceptable accuracy. 

For catching a train or bus this is 
more than a sufficiently accurate source 
of time. Observations show that a mains 
operated’ synchronous clock  de- 
viates from the correct time, over any 
given 24 hours, by about two seconds 
only, or perhaps a little more in éx- 
ceptional circumstances, These devia- 
tions are more or less ironed out over 
a 24-hour period and the long term 
time keeping is very good indeed. 

On the other hand. there are many 
instances where the short term devia- 
tion of two seconds or so is just 
not good enough for the calculations 
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Figure | 


This is the simplest arrangement which we suggest for a successful 
crystal controlled clock. A prototype is currently being tested. See 
photograph on page 67. 


for high power output when using 
mains supply, optional digital readout 
facility.... 

At this stage, the writer feels that 


it would be just about the right time 


to retire from the field! Undaunted 
however, by such a specification, we 
also have on the desk a very helpful 
list of suggestions from a qualified 
navigator and yachtsman. At the risk 
of labouring the subject, here is a 
digest of his suggestions: 

(1) Price —— not serious but should 
compare with standard chronometers in 
this regard. 

(2) Size — compact. 

(3) Power supply—independent and 
readily available. 
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involved. Furthermore, the synchron- 
ous clock, when used from the mains, 
is restricted to more or less permanent 
installations. Jt is not suitable for 
mobile use, or where a mains supply 
is not available. There is also the 
individual who, for the sheer satisfac- 
tion of having a timepiece which he 
can ‘adjust himself, likes to chase the 
ultimate in time-keeping accuracy. 

To summarise, if time is required to 
an accuracy of a fraction of a second 
per day, and a mains supply is not 
available at all times, then a crystal 
controlled unit, operated from suitable 
batteries, will meet this requirement. 

Armed with all this information, we 
set out to study the position as care- 
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fully as possible. Before attempting 
any of the technical design which 
would be involved, we had a look 
acound at some of the commercially 
available crystal clocks. There is quite 
a range available, with wide variations 
in approach, according to require- 
ments. As near aS we gan. determine, 
such units range in price from about 
$275 to thousands of dollars for some 
of the elaborate industrial installations. 

Starting with the lower cost type of 
unit, which by no means suggests an 
inferior product, the German made 
“Junghans” is a straightforward in- 
strument and would be ideal as a 
domestic mantel clock. The crystal is 
on a frequency of 12.8KHz and this 
is divided by flip flops, by 1024 
times, to 12.5 beats per second. This 
drives an electromechanical  trans- 
ducer, which in turn drives the hands 
of a conventional dial. The clock is 
powered by one 1.5 volt dry cell and 
the current consumption is of the 
order of 0.6mA. The time-keeping 
accuracy is quoted as being about plus 
or minus 0.1 second per day. © 

A somewhat more versatile instru- 
ment is the Japanese “Seiko” and it 
appears that there would not be a great 
deal of change out of $1000. This 
one is presented in a case with a slop- 
ing front, such that it could be used 
as a wall clock. The crystal is on 
6.269388KHz, which is divided so that 
it drives a lower power consumption 
synchronous motor. Power  require- 
ments are two 1.5 volt dry cells and 
the current consumption is quoted 
at 0.8mA. Time keeping qualities 
appear to be about the same as the 
previous unit, Facilities are provided, 
by push buttons, to advance or retard 
the indicated time. 


Moving up the price and complexity 
scale. ovr attention is drawn to a 
unit produced locally by E.M.I. This 
features a digital display and 
the stability is quoted as plus or minus 
10 milliseconds per day. It uses a 
2MHz oven- -controlled crystal and fre- 
quency division is via a string of inte- 
grated circuits. As well as the time 
display, output pulses are available at 
I second, 10 seconds, 1 minute and 
one hour. Two outputs at 50Hz are 
also available, one at 4 volts peak-to- 
peak and the other 230 volts RMS, 
supplying up to 50VA. 

In addition to these features. an in- 
built comparator provides for checking 
against external standard time pulses 
and the error is brought up on a 
special display. Facilities are also pro- 
vided for correcting any error in the 
display. In the event of the mains 
supply failure, automatic changeover 
is arranged to a 24 or 12 volt battery 
supply, without loss of time keeping. 
The cost of this tvpe of instrument is 
of the order of $1400, plus tax where 
applicable. 

Another source of crystal clocks in 
such variety that they take up quite a 
sizeable catalogue. is the Swiss “Patek 
Philippe” organisation. They list numer- 
ous units, from one comparable with — 
the first two mentioned, up to com- 
prehensive master clock systems. 
Rather than attempt to make even a 
brief survey of this line, perhaps in- 
terested readers could contact Austra- 
lian Time Recording Co, Pty. Ltd.. 328 
Prince’s Highway, Rockdale, N.S.W. 

From this brief and limited survey 
of the crystal clock field, it is clear 


that most needs and tastes are catered 
for on the commercial market. How- 
ever, we are more concerned with the 
“do it joan type. With this in mind, 
we will consider some of the possible 
ways in which this project may be 
approached. 

For a start, we will put aside any 
facilities which may be considered as 
“extras” and concentrate on as simple 
an approach as possible. We may start 
off with a 100KHz crystal oscillator. 
Although there may be variations on 
this argument, the 100KHz crystal is 
normally readily available, capable of 
good frequency stability, and consis- 


oe 
ree 


ion may be shifted to either 19 or 
21 as required, to make slight adjust- 
ments one way or the other, while the 
button is depressed. This will provide 
a correction of approximately 3 sec- 
onds for every 60 seconds the button 
is held down. 

Having reached our objective fre- 
quency-wise we must amplify this sig- 
nal to a level which will drive the 2 
watt clock movement. An_ ordinary 
transistor audio amplifier can be used 
for this purpose but, because the out- 
put impedance of transistor power amp- 
lifiers is low, the voltage will have to 
be stepped up to suit the clock motor. 


* 


An experimental version of figure one. The crystal is on the left of the 

main circuit board, which carries the oscillator, divider, and power 

output stages. At right rear is the power supply and, in front of it, a 
set of dry cells to take over in case of power failure. 


tent with the need for a reasonable 
number of frequency dividers. 

Again, because it is readily avail- 
able, we will choose an ordinary 240 
volt 50Hz synchronous clock move- 
ment. These movements consume a 
nominal 2 watts but they usually will 
run on somewhat less than this. Syn- 
chronous movements have been made 
from time to time which consume 
power of the order of only 300 to 500 
micro-watts. Unfortunately, we have 

- not been able to locate any local 
source of supply and so we must con- 
tent ourselves with the other type. 

Having established what will be 
used at each end of the device, we 
now have to decide how we are going 
to. convert the 100KHz rom 
the crystal, to 50Hz for the motor. 
Perhaps the simplest way of doing this 
is with free-running multivibrators. 
One of these may be used to divide by 
10, when locked to the 100KHz oscil- 
lator output. By dividing, in the same 
manner, the 10KHz from the first 
mulbivibrator we obtain 1KHz. Now 
this still has to be divided by 20, to 
reach 50Hz. This may be done in two 
stages of say, 4 and 5, 10 and 2, or 
for reasons of economy, we may even 
attempt the division of 20 directly. As 
we are adopting as simple an approach 
as possible, we will asume this last 
method. 

One facility for which this general 
arrangement lends itself, is that of 
making adjustments of indicated time 
to compensate for any residual drift. 
One of the multivibrators. say, the one 
which divides by 20, may be adapted 


so that by simple switching, the divis- - 


In other words, an impedance match 
must be effected. 


This impedance match can be con- 
veniently achieved with a conventional 
audio or power transformer, having the 
correct turns ration and power handling 
capability. This presents no problem 
and many readily available transform- 
ers are suitable. 


Having satisfied our basic design, 
power requirement is the next major 
consideration. The crystal cscillator 
uses two transistors, and each of the 
three dividers two transistors, making 
eight in all. The power supply require- 
ments for this section are very small 
indeed. Conservatively, it requires 4.5 


100KHz + 10 +10 +10 +5 ~4 
CRYSTAL z 1OKH: 5 iKHr a (00H: H 70H: Ey 6H i READOUT 


Figure 2 


operate at this voltage, with good 
efficiency, and deliver the required 
power, As it turned out, we found that 
an existing design, originally rated at 
10 watts from a 24 volt supply, satis- 
fied our requirements nicely when 
operated from 12 volts and modified 
slightly to favour efficiency rather than 
purity of waveform. Current drain is 
of the order of 250mA. 

This is quite an effective setup, but 
somewhat outside the scope of use 
from dry cells, on an economical basis. 
However, this drain is quite modest 
when run from a 12 volt accumulator 
and can be considered as satisfactory. 

This design would be restricted in its 
use by virtue of its power requirement. 
However, it should be well suited to 
fixed use where this power can be pro- 
vided, as well as to mobile use in 
trucks, cars and boats, The accurate 
time provided could be used for navi- 
gation, surveying and many other uses 
which require accurate time not other- 
wise readily available. 

An experimental clock along these 
lines has, in fact, been built in our 
own laboratory, and is currently under- 
going time-keeping and_ reliability 
tests. As can be appreciated, time-keep- 
ing checks on any clock which has a 
potential of, say, one second per week, 
can only be performed over a long 
period of time. 

Another possible approach which is 
occupying the thoughts of the writer, is 
to replace the 50Hz synchronous move- 
ment with quite a different type of 
movement, We refer to those battery 
operated clocks currently on _ the 
market, which run from a single dry 
cell, with a balance wheel or electro- 
mechanical transducer, operating at five 
beats per second. Switching is accom- 
plished with a single transistor. These 
movements are rugged and reliable and 
consume about 200 microamps at 1.5 
volts, 

The switching just referred to is 
accomplished by feeding an_ electro- 
magnetically produced pulse from the 
balance wheel and a coil, into the base 
of the transistor, This turns on the 
transistor at the correct moment and 
allows collector-emiiter current to flow, 
through another coil winding. This 
gives a maintaining pulse to the balance 
wheel. From the balance wheel, through 
a train of gears, the hands are driven. 
Such a movement performs very well 
within the limits of a simple mech- 
anical movement. 

The thought arises that, instead of 
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Here is another possible approach, still using a minimum of dividers, 
but using a battery operated clock movement as the readout device. 


volts and little more than one milliamp 
current drain.. 

However, the real power consump- 
tion problem arises when we need to 
provide a power output of at least 
13 watts to drive the clock motor. As 
we have already set a design limit of 
12 volts DC supply voltage, we have 
to design an amplifier which will 
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driving the base of the switching tran- 
sistor from within its oWn enclosed 
system, we may be able to drive it 
from an outside source of pulses, 
derived from a crystal oscillator. On 
the assumption that this can be done, 
the five pulses per second could be 
obtained from a crystal oscillator on, 
say, 100KHz. This could be divided in 
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tory, service, and field use. 
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stages to the required rate. The reson- 
ant rate of the balance wheel, or 
electromechanical transducer, being 
normally set to make five beats per 
second, it is then proposed to keep the 
transducer synchronised with the in- 
coming pulses, By this means, we have 
a precision time-keeper, controlled by 
the crystal. 

Let us take a closer look at this idea. 
In its simplest and most economical 
form, we could start with a 100KHz 
crystal oscillator, as in the previous 
example. Also, we could divide by 10 
in each of three stages and then divide 
by 20, either directly, or by, say, four 
and five, This arrangement would give 
the minimum requirements, with the 
smallest number of components and 
cost. 

If we make the reasonable assump- 


- tion that the crystal oscillator, each of 


the five divider stages, and the move- 
ment, all consumed an average of 250 
micro-amps each, the total current 
drain would be 1.75 milliamps. This 
is becoming a proposition for use with 
ordinary dry cells, Under these condi- 
tions, it would be reasonable to expect 
several months service trom one set of 
dry cells. The block diagram of this 
suggested arrangement is shown in 
figure 2 

Synchronised multivibrators, used as 
dividers, can be made to function very 
satisfactorily, provided suitable pre- 
cautions are taken, However, they are 
not absolutely reliable and foolproof. 
It is possible for them to drop out of 
lock and so run at a frequency slightly 
lower, or perhaps higher, than the 
correct one. It is also possible for 
synchronising to “jump a tooth” and 
lock in at say, 9 or 11, instead of the 
required 10. If either of these events 
should occur, then the results can be 
auite serious, The system no longer is 
delivering the correct frequency at the 
output of the chain and in our case, 
the clock no longer keeps the correct 
time. . 

In addition, should any one multi- 
vibrator stage, or the crystal oscillator, 
fail completely, the following stage 
will continue to run, but at its natural 
frequency, which is normally lower 
than the locked frequency, The fol- 
lowing stages may or may not remain 
tocked but, in any case, the clock will 
continue to run with nothing to indi- 
cate that it is running incorrectly, prob- 
ably slow. 

There is a wav out of this problem. 
Instead of synchronised, free-running 
multivibrators, we can use_bi-stable 
multivibrators or flip-flops. These are 
completely fool-proof and _ reliable. 
However, there is a price to pay for 
these advantages. Instead of being able 
to divide by relatively large amounts, 
such as 10 or even 20. we can divide 
by only two in each stage. This means 
that many more stages will be needed 
to do a similar job. 

Let us assume again, that we wish 
to drive a transducer at five pulses 
per second as before. This means that 
we will have to multiply by factors of 
two until we reach the crder of crystal 
frequency that is proposed. Therefore, 
we will start from 5, multiply to 10, 
20, 40. 80, 160. 320, 640. 1280, 2560, 
5120, 10,240, 20,480, 40,960, and fin- 
ally to the crystal frequency of 
81.920KHz, This requires 14 divisions 
from the selected crystal frequency, to 
get down to the five pulses per second. 

It will also be clear that if we start 


off with a certain pulse rate require- 
ment, five per second in this instance, 
we end up with anything but a nice 
round figure for our crystal frequency. 
This is no problem, fortunately, as crys- 
tals may be ground just as easily to 
some odd sort of value. as to a nice 
round figure, such as 100KHz. How- 
ever, it does preclude the use of exist- 
ing “standard” crystals, such as the 
100KHz types that have been readily 
available through disposals. 

Having evolved a much more com- 
plex system, to obtain the maximum 
reliability, the cost of components will 
increasg accordingly, space require- 
ments for these components wil] also be 
greater, together with a proportional 
increase in power supply current. The 
block diagram for this system is given 
in figure 3. 

The system of figure 3 does not 
readily Jend itself to making small cor- 
rections to the second hand. By mak- 
ing a modification to the system, and 
accepting a degree of compromise, we 
should be able to do this. Experience 
has shown that a well-designed crystal 
oscillator, operating at around 100KHz, 
and a 10 times division multivibrator 
operating from it, can make a very re- 
liable combination. If we start off 
with 102.4KHz the circuit can be so 
arranged that by operating a push but- 
ton, we can divide in this stage by 
nine or eleven, thus giving the correc- 
tion facility. Following the division by 
ten, We can continue our divisions with 
binary stages, dividing by a further 
1024, which ‘gives five pulses per sec- 
ond, Figure 4 shows this last suggested 
system. 

Since writing the foreroing on the 
subject of synchronising the battery- 
operated clock movement on five beats 
per second, we have taken a closer 
look at the idea, Investigations, al- 
though not at all complete at this stage, 
indicate that the problem js not an easy 
one to solve. It is quite easy to sup- 
ply pulses at five per second, into the 
base of the switching transistor, but 
it appears to be another matter to lock 
the transducer in with the pulses. 

Clearly, there is more work to be 
done along these lines, before we can 
decide as to whether the idea is a 
practical one or not. A serious effort 
will be made to solve this problem, 
as all the techniques are readily avail- 
able to produce a first-class and eco- 
nomical crystal clock, except this small 
gap which still has to be bridged. It 
is interesting to note that the Junghans 
clock previously referred to, uses this 
method. However, there is one differ- 
ence as we see it. The Junghans trans- 
ducer beats at 12.5 per second, where- 
as the one we are attempting to syn- 
chronise beats at five per second, 

Let us turn now to some of the re- 
quests made for various facilities and 
see what could perhaps be done about 
them. We have already checked on 
the need to be able to alter the second 
hand, to correct for drift, ete.; and this 
does not seem to present any problem. 
Extending this concept further, facili- 
ties for setting the minute and hour 
hands should present no problems 
cither, 

The facility for setting the rate 
(regulation), is quite straightforward. 
This is simply achieved with a high 
grade trimmer in the crystal oscillator 
circuit. Given a suitable trimmer, it 
should be possible to set the rate of 
the clock to within 0.1 second per 


day. This is well within the limit of 
one second per day, as proposed by 
some readers. ; 

Whilst we are on the subject of the 
oscillator, mention should be made of 
the possible effect of tempera- 
ture on the rate of the clock.. This 
can become quite involved and we can 
only make relevant comments at this 
stage. Needless to say, the time-proven 
method of placing the crystal in an 
oven, which is heated and thermostati- 
cally controlled, is one way out of the 
problem. However, for anything but a 
fixed installation, where power con- 
sumption is no object, this approach 
is not a practical one. 

If we are to use a crystal around 
the 100KHz mark, then a GT cut 
crystal could be used. This cut has 
practically zero temperature coefficient, 
over a wide temperature range. Un. 
fortunately, this type of crystal is very 
expensive and as far as we can ascer- 
tain, it is not readily available in this 
country. If this crystal were used, the 


This arrangement is 
similar to that of figure | ou. 
2 but with the impor- | caystat 

tant difference that it 

uses flip-flops, in the 

divider chain. 

temperature parameter could be put 
to one side and steps could then be 


taken to compensate for variations in. 


transistor parameters and other com- 
ponent variations. 

Still considering crystals around 
100KHz, the DT cut is readily avail- 
able and this has a temperature curve 


Finally, if a crystal such as one 
from disposals sources, is to be used 
and the characteristics are not likely 
to be known, then one must be pre- 
pared to accept the results which are 
obtained. Even so, it may be possible 
to carry out some experiments with 
the object of improving the perform- 
ance of the particular crystal. In point 
of fact, some experience which we have 
had with such crystals indicates that 
they can put up quite a good perform- 
ance, such that they could be satisfac- 
tory for many applications. 

In cases where it is expedient to use 
a crystal of some frequency far re- 
moved from 100KHz, then certain dif- 
ferences would have to be considered, 
each on its merits. As this could be a 
big subject, we do not propose to go 
into it at present. Suffice to say that 
many of the foregoing remarks would 
still be relevant. 

While still on the oscillator circuit, 
the matter of alterations for sidereal 
time can be discussed. It does not 
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matter whether you want sidereal time 
for the actual time itself, or to drive 
a telescope, etc., the change to the 
oscillator will be the same. In fact, the 
change is a very simple one, the crystal 
being the only alteration. As there are 
86,400 seconds in one day, with re- 
spect to civil time, there are 86,164 


Figuie 3 
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the first stage, 
followed by flip- 
flops. Figure 4 


which is parabolic in shape. Manufac- 
turers are able to make this crystal 
with the turnover point of the para- 
bola set at any reasonable tempera- 
ture, within a tolerance of plus 
or minus 10 degrees Celsius. At cither 
side of the turnover point, the tem- 
perature coefficient is negative. Given 
the specific information on a particular 
crystal, steps could then be taken to 
provide at least a measure of tempera- 
ture compensation. 

Another popular cut of crystal in the 
same frequency range, is the 
plus 5°X, This has a similar tempera- 
ture curve to the DT cut, but it turns 
over at about 47 degrees Celsius and 
this cannot be moved. However, this 
is not necessarily a disadvantage, as 
operation is most likely to occur be- 
low the 47 degree turnover point. This 
means that the crystal will be operated 
on a steep slope of the temperature 
curve and being negative, this could 
be at least somewhat offset by com- 
ponents in the circuit with a natural 
positive temperature coefficient. If this 
is not enough, then it may be possible 
to deliberately introduce a capa- 
citance with a positive temperature co- 
efficient. 

Even if no attempt is made to intro- 
duce any temperature compensation 
into the oscillator circuit, the time- 
keeping may still be within the require- 
ments of many users. 


of these same seconds in one sidereal 
day. This means that if we want side- 
real time, we multiply the crystal 
frequency which gives civil time, by 
86,400 and divide by 86,164, to get 
the frequency of the new crystal. This 
amounts to a multiplying factor of 
1.002739, 


An article elsewhere in this issue of 
the magazine deals at some length with 
aspects of time and frequency 
standards. The reader is referred to 
this if his interests run in this direc- 
tion. 

Perhaps one of the tougher requests 
was to provide both civil and sidereal 
time from the one crystal. While this 
can be done to a close approximation, 
the extra complexity of the 
circuit makes one think that it may 
be better to make two separate clocks, 
one for each function. 

Another request is for a 24-hour 
readout dial, suitable for indicating 
GMT. Twenty-four hour dials and 
movements are available, the latter 
normally being suitable for 50Hz 
operation. The selection or design of a 
suitable dial would be a matter for 
individual choice, but there is plenty 
of scope for imagination here. 

The question of providing more than 
one dial is an important one for some 
specific functions. In the case where 
the clock is being used for navigation, 

(Continued on ‘page 174) 
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Effortless highs, smooth waydown lows, and 
ample power mean magnificent performance 
can be yours with:— 
PEAK BD-515 Two speed, belt driven 
player unit with Auto return. 
Peak magnetic cartridge. 
PEAK TRM-120 ‘ao Watt/channel, 15-35000 
Hz + 1 db. Transistorised 
. -stereo amplifier. 
PEAK P 12/3 Enclosures fitted with 12” 
woofer 6” mid range and 
metal diaphragm tweeter. 


If preferred your choice of cartridge can be 
fitted or alternate components arranged. 


AND POPULAR 


For full Hi-Fi Enjoyment at moderate cost 

choose. 

PEAK STP-69 12” three speed player unit 
with arm lifter. Peak mag- 
netic. cartridge. 

PEAK TRM-40B 22 Watt/channel, 20-20,000 
Hz + 1 db. Transistorised 
stereo amplifier. 

PEAK 8CX-50 8” co-axial speakers, 8 or 
16 ohm impedance. 

Mounting base or cabinet for player unit and 

alternate matched speaker enc osures are also 

available. 


AGENTS PERTH 


& CO. PTY. LTD. 


AVAILABLE FROM YOUR RETAILER. 
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PROFESSIONAL 


PEAK 
STEREO SETS 


SOLE ADELAIDE BRISBANE 
fee AUSTRALIAN HOBART MELBOURNE 
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MASTERTONE PETER SHALLEY 


ELECTRONICS P/L : ELECTRONICS P/L 
824 PITTWATER RD., DEE WHY 127 YORK ST., SYDNEY 
Telephone 982-2384 Telephone 29-3767 


STEREQ POWER AMPLIFIER  8T-200 


ype e 


he 


14 TRANSISTORS 10 WATTS PER CH ANNEL (R.M.S.) 
40-20.000 CYCLES +3 db 


INPUTS XTAL 500K. OHM 
MAG. 50K OHM 


TAPE 100K. OHM $ 59 50 
RADIO 100K. OHM s 
TAPEOUT 200mv. At Rated Power 
STEREOPHONE OUTLET 


TRANSCEIVERS , 


PRICE 


POSTAGE $1.00 


14 transistors 
Longer aerial 
Microphone socket 
Ext. 12v socket 
Greater range 
New Circuitry 
All steel case Battery Meter 
Ruggedised/ Approved for use 
Defence spec DpH tc by Bushfire Fight- 
Leather case : Aue Siri, ing authorities. 
lo Aerial con. i ion wold STILL ONLY 

xt. power con. : 4 
Fully P.M.G. oe mils: eee 


app. as base or 


SP aliecs 3 a Also Tokai TC9 and 


a ‘ ae 911 without Squelch 
squelch iri haiti a 
Ear plug and ee a $44.75 each. 
Mic. input 
Options 
Nick. Cad. 
Batts. 
Base aerial TOKAI, TC.II 
A.C, adapter 11 transistors @ 9v Ext. Socket 
$132.00 ea. All metal @ uw MW 
’ Cow hide case @ Squelch 
a ae Ear piece ® Superb Clarity 


None better. $49.75 each 


~ We have lots of other units, new and used from as little as $35 each. 
TOKAL TC 502 Repairs, tuning and alignment are our specialty. CONTACT. MKI. 
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Dependable, doubtful or dangerous? 


TRANSISTOR OSCILLATOR/TESTERS 


Following last month’s article on testing transistors with a 

multimeter, it is logical to consider another simple testing 

technique which is mentioned from time to time in technical 

literature, and based on the ability of a transistor to operate 
in a mock-up oscillator circuit. 


At first glance, the idea appeals as 
being quite logical and particularly 
attractive to beginners, because it re- 
presents something they can build and 
try at a minimum of expense. 

The idea is to collect the com- 
ponents recessary to put together a 
simple audio oscillator, coupled direct- 
ly to a loudspeaker. It is normally 
powered from one or more torch cells, 
with a switch or other means to reverse 
the battery polarity so that it can be 
used with either NPN or PNP tran- 
sistors. Clip leads are provided so that 
any transistor to be evaluated can be 
coupled quickly into the circuit. 

The assumption is that if the tran- 
sistor is functional, the circuit will 
oscillate and an audible tone will be 
heard from the loudspeaker. On the 
other hand, if either junction is faulty, 
or the transistor is suffering from any 
kind of internal short or open-circuit, 
oscillation will not occur. 

It is one case, at least, 
silence is not “golden!” 

The claim is sometimes made that 
such devices can be used to test tran- 
sistors “in situ.” In other words, by 
clipping the leads to the emitter, base 
and collector of each transistor in 
turn, in a receiver or other equip- 
ment, it is possible to pick a “dud” 
transistor by its failure to oscillate. 

In fact, such an assumption may be 
quite invalid, In high frequency cir- 
cuits particularly, associated tuning 
coils may represent a very low im- 


where 


Figure 1 (left) and figure 2 (right) are typical of 
the oscillator circuits which have been suggested 
for testing transistors. With a bit of luck, they will 
work reasonably well and give a reasonably re- 
liable good/bad verdict for ordinary general-pur- 


pedance at audio frequencies and 
failure of a transistor to oscillate may 
be due, not to the transistor, but to 
the shunting effect of the circuitry 
still connected to its base and collec- 
tor, z 

If the transistor under test does 
oscillate, fine! If it doesn’t, unsolder 
it and try again! 

In justifying the oscillator kind of 
“go/no go” test, it is commonly point- 
ed out that transistors do not normal- 
ly suffer a progressive deterioration in 
service and that they are quite unlike 


valves, which suffer a gradual loss of 


cathode emission and therefore a 
gradual decline in efficiency. If a 
transistor fails, it usually does so 
suddenly and completely. 

Therefore, if a suspect transistor is 
removed from a circuit, a simple test 
which proves it to be functional can 
also be interpreted as a fair indication 
that it is normal in other respects; 
that one can wire it back into circuit 
and look for the trouble elsewhere. 

While this much can be conceded, 
it must be stressed that ability: to 
Operate in an audio oscillator circuit 
gives little or no information about 
many vital characteristics of a tran- 
sistor: its voltage and current para- 
meters, its gain, high frequency 
characteristics, noise factor, leakage 
and so on, 

In sorting through oddment tran- 
sistors, therefore, the most that an 
oscillator test can do is to indicate 


those which are positively non-func- 
tional by reason of internal short or 
open circuits. It can give no indica- 
tion as to the suitability of the “go” 
transistors for use in particular circuit 
positions. . 

In this respect, an oscillator test is 
no more cOnclusive than one performed 
with a multimeter, as outlined last 
month. 

A variety of oscillator circuits has 
been suggested from time to time for 
transistor “testbeds,” and those in 
figures 1 and 2 are fairly typical. 

Figure 1 involves the use of an 
ordinary clhass-A transistor output 
transformer, “associated with a loud- 
speaker of about the same voice coil 
impedance as the transformer was 
originally intended to work with.” The 
voice coil impedance can be higher 
than . originally intended but lower 
values presumably have to be avoided 
because they would load the  trans- 
former too heavily and would inhibit 
oscillation with transistors having a 
lower order of gain, The circuit was 
claimed to operate with voltages be- 
tween 1.5 and 6.0 and can be used 
with either PNP or NPN transistors 
by appropriate operation of the 3-way 
switch. In the centre position, the unit 
is. “off.” It is pointed out that the 
2uF capacitors must be plastic or 
ceramic types and not electrolytics, 
since they have to operate with a 
different supply voltage polarity for 
the alternative types of transistor. 

Figure 2 is an another suggestion 
involving an “ordinary push-pull trans- 
sistor output transformer, as used in 
B-class output stages.” The same obser- 
vations as before hold in regard to 
tranformer secondary and  loud- 
speaker voice coil impedance, and the 
nature of the 2uF capacitor. For 


pose transistors. There is a problem, however, that 
they may fail to oscillate with low gain but other- 
wise good transistors. Even more serious is the 
risk of them ruining high-gain transistors having a 
limited base-emitter voltage rating. 
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The OS25 has set new standards for a low cost, dual trace oscilloscope. It is rugged, simple to 
operate and maintain and is attractively styled. Triggering facilities are unusually comprehensive for a 
low cost instrument of this type and include internal triggering from either channel. 


This oscilloscope has a vertical amplifier bandwidth from DC to 5MHz with a maximum 
sensitivity of 100mV/cm on each channel. The time base gives sweep speeds from 1 sec/cm to 

- 0.5uS/cm using switched and fine controls. The operating mode best suited to the time base speed 
is automatically selected by the time base range switch ; beam switching for the two slowest speeds 
and alternate sweep for the four highest speeds. 


A bright clear display is obtained on a 5 inch helical PDA tube operating at a potential of 3kV 


FS MHz Dual Trace 
Oscilloscope OSG25D 


$2 =_ 5 plus Sales Tax 


EXCLUSIVE AUSTRALIAN DISTRIBUTORS FOR... 


ADVANCE INS TRU MBN PS 


jacoby, mitchell & co. pty. Itd. 
469-475 Kent Street, Sydney. 26-2651 


MELBOURNE ADELAIDE BRISBANE PERTH LAUNCESTON 
30-2491/2 53-6117 — 2-6467 28-1102 2-5322 
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teliable operation with all transistor 
types, a voltage of between 4.5 and 
6.0 was stated to be necessarv, al- 
though it could be reduced to 3.0 with 
some transformers and, in some cases, 
with the 39-ohm emitter resistor by- 
passed with a plastic or ceramic 
capacitor of at least 2uF. 

Circuits along these general lines 
have been. suggested fairly commonly, 
usually with the observation that they 
can be built up around oddment com- 
ponents of any reasonable physical 
size and housed in an appropriate box, 
with only the switch knob and the 
clip leads exposed. 

Superficially, they seem to give the 
expected results with the oddment 
general-purpose transistors that an 
Sapexnetiee iis most likely to have 
collected. However, they are not so 
readily endorsed by those who have 
a closer working knowledge of tran- 
sistors and transistor ratings generallv. 
A anestion which naturally arises is 
whether oscillator circuits, if they have 
enough feedback to operate reliablv 
with old-style low-gain transistors, will 
oscillate so violently with other types 
that they may set up peak voltages 
sufficient to cause junction break- 
down. And, even if it is possible to 
devise circuits which are reliable and 
non-hazardous, are these verv essen- 
tial conditions likely to be achieved bv 
oscillators lashed up from an assorted 
array of components? 

Short of a rather lengthy exercise 
with oddment components and oddment 

- transistors. it is rather difficult to be 
categorical about these simple transis- 
tor test set-ups but there’ is certainly 


good reason to treat them with a great 


deal of reserve, ; 

An approach which has much more 
to commend it as shown in figure 3 
and is as submitted for use in our 
“Reader Built It’ feature by Mr. R. 
Worthington. of 65 River St., Cundle- 
town, N.S.W. 2430. 

Tt uses a medium power germanium 
PNP transistor as an integral and 


permanent part of the tester, with a 
15-ohm loudspeaker connected directly 
in its collector circuit. The transistor 
to be tested is coupled into the circuit 
as a preceding stage, with feedback 
taken to iits tase from the output 
stage collector. 

While the circuit calls for a per- 
manent in-built transistor, it obviated 
the need for a transformer, with the 
rather vague impedance ratios and 
levels which characterise 
items. More to the point, however, 
the general approach allows the un- 
known transistor to be operated under 
load and current conditions which can 


oddment . 


There appears to be some confusion among readers who are interested 
in the Playmaster 122 and 123 Wide Band Tuners, relating to three of the 
ceramic filters, ; 

At the time when the overall design and development work was being 
done, there were four types of simple ceramic filters being offered by 
Standard Telephones and Cables Pty. Ltd. These were, EFC-D455K1, 
EFC-D455K2, EFC-D455K3 and EFC-D455K4, The first two (K1 and K2), 
have a 3dB band width of 5KHz and the other two (K3 and 4), have a 
3dB band width of 8KHz. Of the K1 and K2 types, K1 has a centre 
frequency of 455KHz + 1KHz and K2 has a centre frequency of 455KHz 
++ 2KHz. Similarly, K3 has a centre frequency of 455KHz + 1KHz and 
K4 has a centre frequency of 455KHz + 2KHz. 

In the design of the tuners, it was found desirable to use the close 
tolerance, + 1KHz types, K1 and K3. However, the manufacturers discon- 
tinued supplies of types K1 and K3, and offered only the + 2KHz tol- 
erance units, K2 and K4. In order to avoid any problems which may 
arise with the wider tolerance types, Standard Telephones and Cables im- 
mediately undertook to supply matched sets of three filters, two type K2 
and one type K4 and these are normally supplied in a plastic packet. 

By providing matched sets in this way, the only variation is that any 
given set may not be right on 455KHz. This is no disadvantage and read- 
ers may use these with every confidence. 

Standard ee and Cables have pointed out that stocks of matched 
filters are available through normal distributors but they are not able to 
supply matched sets, to individual customers, over the counter at Liver- 
pool. Mail orders, however, can be supplied from this address. 

Unfortunately, although the correct filter types are called for in the parts 
list for October, the circuit diagram was not altered. Therefore, on the 
circuit, 2 x D455K1 should read 2 x D455K2 and D455K3 should read 
D455K4. 

Another point which has brought queries from some builders, is the 
effect which is obtained when tuning across a strong signal with the selec- 
tivity switch in the wide position. Although reference has been made to 
this in the articles, it may need clarification. Due to the fact that the 
wide pass band shape is almost flat topped and the AGC (meter peaking) 
ceramic filter is introduced into the circuit, the AGC is only fully operative 
when the meter is at its maximum swing. When approaching this point 
from either side, the AGC is not fully effective, the volume will be higher, 
and there may even be a certain amount of distortion. This is normal, 
and the tuning, when properly peaked, results in optimum reception. 


If this effect is found to be objectionable, it may be avoided by switch- 
ing to narrow selectivity, tuning the wanted station, and then switching 
back to wide selectivity. 


ovecenscasrovanuecevenesnuavexnseunauaresnavennossssncgccoucoseauyganucetsuecansoegssuovsnnaenengangcannggeveneonnueeeuocensusennsseeuenede cues vn eas A NEEM EEN TE 


sas Ae If YOu! ae each. TOP GRADE 
want oe experl- New miniature 2W. Spe tol, We wil 
ment with an os- iS 1M. S7 different values totalling 


171 resistors. Ideal for experimenters and 
servicemen, Price, $6.82 (4c each). Post free. 
Prompt_ service, KITSETS AUST., BOX 176, 
P.0O., Dee Why, N.S.W., 2099. 


cillator type tran- 
sistor tester, do 
so along these 
lines. The transis- 
tor to be tested 
becomes part of 
a two-stage oscil- 
lator and is pro- 
tected much more 
effectively from 
voltage overload. 


be much less arduous than those 
necessary for a transistor which also 
has to operate a loudspeaker at an 
audible level.. 

Temperature stability of the circuit 
shown would probably be, quite poor 
but the simple arrangement is probably 
adequate for a unit where operation is 
per push button, held down. only long 
enough to determine whether or not 
the circuit will oscillate. : 

If readers are keen to experiment 
with oscillator type transistor testers, 
the general approach indicated in figure 
3 would appear to be much the better 
one, 


N.2583 LOUDHAILER 
Education Dept. approved for 
schools. 


Distributed by: 


608 COLLINS ST., G4 ALFRED ST., 
MELBOURNE, MILSON'S POINT, 
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TEST WITH TH BEST 


New from Sanwa 
A-303TRo—a medium-size 


circuit tester with a 44-micro- 


ampere meter movement. 


+ Zener effect via silicon diode automatically safeguards the mov- 
ing coil from burn-out. Also functions against pulse voltage in 
television circuit checking. 


: Solid-state diode rectifier obtains stability measurement extend- 


ing frequency coverage up to 100kHz for lower ranges. 

-High voltage probe is available extra to align television circuits. 
-As a Sanwa TR Series .multitester, the specific LI and LV scales 
provided serve to check characteristics of semiconductors by 
reading current and voltage applied simultaneously with resistance. 
‘For better insulation and ruggedness, the front panel and rear 
case are moulded from plastics. 


Measurement Ranges 


DC voltage: 0.3V.1.2V 3V 12V 30V 120V 300V 1.2kV GkV (20kQ/v) 25kV (with probe) 
AC voltage : 6V 30V 120V 300V 1.2kV (8 kQ/v) 
DC current : 604A 3mA 30mA 300mA 12A (300mV) 
Resistance : Range - Xl x100 XI1K X10K 
Midscale -25Q 2.5kQ 25kQ 250KQ 
Maximum - 5kQ 500kQ 5MQ 50MQ 
Load current (LI) : 60mA SOOuA 60zA 
Load voltage(LV) : 15V 1.5Vs1.5V 
Volume elvel: = =—10~+17~+63dB 


Accuracy. Within +2.5% for DC range up to 1.2kV. 
Within + 4% for DC 6kV range. 
Within + 3% for AC ranges. 
Within +2.5% for ohm ranges. 
Batteries. =1.5Vx1 and 22.5Vx1 
Size. 170X116x 59mm 


#30: ES Multitester 


+ Meter movement of 10 mi- 


U- 50> Multitester 


+Meter movement of 35 


SH- — Multitester 


+ Protected by silicon diode 


Croamperes, doubly protected 
by silicon diode circuit and 
spring-backed Jewel bearings. 
* Common terminals for DC 
and AC current measurements. 
Two AC current ranges read 
on single scale because of eq- 
valized characteristics. 

+ Solid-state germanium diode 
rectifier. 

+ Flat frequency response up 
to 100kHz. 


Measurement Range. 


DC voltage : 
DC current : 
AC voltage : 


AC current : 
Resistance : 


Volum level : 
Accuracy. 


0.3V 3V 12V 30V 120V 300V (100k2/V) 
1,.2kV 6kV 30kV (with probe) - (16.6k0/V) 
122A 0.3mMA 3mA 30mA 300mA 1.2A 12A 
(300mV) 


-3V 12V 30V 120V 300V 1.2kV - 5ka/V 


1,2A 12A 
Range Xl X10 =X100=—- X10K 
Midscale - 4092 4009 4k 400k 


Maximum - 5kQ 50kQ 500k2 50MQ 
—17~+63dB 

Within +2% (10% for 6kV and above) fsd 
for DC voltage. 

Within +2% fsd for DC current. 

Within +3% fsd for AC vo!tage. 

Within +2% of scale length for resistarce. 


Frequency coverage. 


Batteries. 


Size & weight. 


§0Hz-100kHz for AC 30V and below (+3%) 
10kHz for other AC voltage ranges. 

Four 1.5V (UM-3) and one 1.5V (UM-2) dry 
cells. 

179X133 x 85mm & 1400 gr 


Circuit. 

+ Stabilized AC voltage read- 
ing by solid-state rectifier 
and frequency coverage ex- 
tended up to 100kHz. 
«Current loss minimized by 
high input Impedance (20k 
ohms/volt for DC and 8k 
ohms/volt for AC). 

+ Standard HV probe of seal- 
ed-in 480-megohm resistor 


Measurement ranges. 


DC voltage : 


AC voltage : 
DC current : 
Resistance : 


Load voltage: 
Load current: 
Volume level: 


Accuracy. 


Batteries. 


Size & weight. 


0.25V 1V 2.5V 10V 50V 250V 1000V 

(20k Q/V) 

1.5V 10V 50V 250V 1000V (8k 2/V) 

50eA 2.5mA 25mA’ 250mA (250mV) 

Range -X1 X100 X1000 X10000 

Midscale -25Q 2.5K 25kQ 250k 

Maximum -3kQ 300kQ 3MQ 30MQ 

Minimum -0.50 5092 5002 5ka 
15V 15V) 15V 
60mA 600uA 60uA 

—15~-+5dB for AC 1.5V range 

0~+22dB for AC 10 volt range and up to 

+62dB 

+3% fsd for DC voltage & current 

+4% fsd for AC voltage (+6% for 1.5V 

range) 

+3% of scale length for resistance 

One each 1.5V (UM-3) and 22.5V (BL-015) 

dry cells. 

160 x 103 x 64 mm & 730 gr approx. 


For full details contact the Exclusive Sanwa Specialists... 


(vey WARBURTON FRANKI 


Sydney: 29-1111, 


microamperes safeguarded by 
a protection circuit. 

+ Reading error eliminated by 
battery sheaths. 

* Shunt adapter separately 
available. 


Measurement Ranges: 


DC voltage : 

AC voltage : 
DC current : 
Resistance : 


Volume level: 


Accuracy. 


Batteries. 


Size & weight. 


0.1V 0.5V 5V 50V 250V 1000V (20k aN) 
2.5V 10V 50V 250V 1000V (8k 9/V) 
50zA 0.5mA 5mA 50mA 250mA f 
Range -X1 X10 = X100 X1K 
Midscale -5002 5002 5kQ 50kaQ 
Maximum -5kQ 50kQ 500kQ 5MQ 
—20~+62dB 

+3% for DC and ohm ranges 

+4% for AC ranges 

Two 1.5V dry cells (UM-3 or equivalent) 
131 x 89x 41mm & 445 gr 


Accessories available. 


Adelaide: 23-3233. Brisbane: 51-5121. 
Launceston: 2-1218, Melbourne: 69-0151, 
bier: 2-3841. 


High voltage probe 
Carrying case: 


Shunt adapter 
Clip adapter 


Hobart: 2-1841. 
Mount Gam- 


Newcastle West: 61-4077, Perth: 8-4131. 


Wollongong: 2-5444. 
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SIMPLE FAULT — COMPLEX JOB 


The above heading will be no mystery to regular servicemen. 

One spends a long period dismantling a piece of equipment, 

corrects the fault in a matter of minutes, then spends an 

equally long period putting everything back together, The 

story | am about to tell must represent just about the ulti- 
mate in this form of frustration. 


This story was related to me by a 
colleague, who is by way of being 
something of a specialist in converting 
imported receivers particularly 
American and Japanese — to operate 
on Australian standards. While it is 
not the kind of job I would deliber- 
ately go seeking, my colleague seems 
to have been able to organise his busi- 
ness so as to cope with them relatively 
painlessly. Not only has he acquired 
considerable experience in regard to 
the circuitry and mechanics of most 
of the popular overseas designs, but 
he has also tracked down various local 
importing agents who can supply spare 
parts, such as IF transformers, which 
might be needed for such conversions. 
As a result, he now has something of 
a reputation among his fellows, many 
of whom prefer to divert such jobs 
direct to him, rather than become 
involved themselves. 


And I gather, from what he tells 

me, that the demand for this kind of 
work is increasing. His main customers 
are people who have just completed. an 
overseas trip and who were unable to 
resist the temptation to buy a TV set, 
usually one of the portable variety, 
which are available at such attractive 
prices, Few of them stop to consider 
what is likely to be involved in con- 
verting them for Australian standards, 
or whether in fact anything of this 
nature will be necessary. Of those who 
do cOnsider the problem, most seem 
to imagine that it involves nothing 
more than conversion for the local 
line voltage. 
_ A couple of customers have even 
invested in colour TV _ sets, pre- 
sumably in anticipation of the even- 
tual advent of colour TV in this coun- 
try. And, while it is no more difficult 
to modify these sets for local mono- 
chrome reception, I hate to think of 
the possible complications which will 
result if, as seems likely, Australia 
adopts some standard other than 
N.T.S.C. : 

But to revert to the more common 
monochrome receivers. These sets have 
several differences. They are designed 
for different channels, different video/ 
sound frequency separation, different 
line frequency and different field fre- 
quency, I often wonder how many 
people would buy them if they were 


told of these differences. Fortunately, 
only the first two are really impor- 
tant. The line frequency, although 
different, is only 125Hz away from the 
Australian frequency, a_ negligible 


percentage at around 15KHz. It is nor- 


mally well within the range of the 
automatic or manual adjustment. 

The two field frequencies differ by 
a greater percentage — 60Hz must be 
reduced to 50Hz — but, in spite of 
this, one can usually cope with the 
Situation with the panel control. At 
the worst, one might have to pad the 
circuit a little in the odd set. 

The other two problems are more 
serious. The difference in the video/ 
sound frequency separation — 5.5- 
MHz in Australia, 4.5MHz in U.S.A. 
and Japan—means that the sound IF 
system in the receiver must be re- 
tuned to the higher frequency. Some- 
times this is possible simply by adjust- 
ing the cores, or fitting a different 
kind of core, and sometimes it means 
fitting new IF transformers. It is in 
the latter case that knowing where to 
go for replacement parts is as impor- 
tant as knowing what is required. 

The problem of channel differences 
can be serious or not, depending on a 
number of factors, The original chan- 
nels covered by Japanese sets approxi- 
mate most of the Australian channels, 
but are sufficiently displaced in some 
cases as to necessitate either pruning 
individual coils or, in more difficult 
cases, having a tuner specialist supply 


“Tell me where you got it and 
I'll fix it for nothing.” (“PF Re- 
porter’) 
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and fit new coils to the biscuits. 

The extent of what needs to be 
done depends in a large measure on 
the district in which the set is going 
to be used and whether it is ever 
likely to be used in another district. 
On the basis of one particular district 
only, no more than four channels 
would normally be involved, and the 
chances are that some of these, at 
least, would need little or no modifi- 
cation. Thus one may not need to 
adjust more than one or two channels. 
If, on the other hand, the owner has 
ideas about moving around the coun- 
try, and taking his TV set with him, 
then a much more comprehensive — 
and expensive — job would be re- 
quired. I gather that most settle for 
the local channels. 

It must also be realised that, even 
when all this is done, the performance 
of the set is likely to be inferior to 
that of a similar set designed for the 
local standards, for the simple reason 
that the latter would be designed to 
accommodate the wider bandwidth of 
our system. 

More recently, I understand, a few 
travellers have become sufficiently 
aware of the oblem to take a 
different approach. In buying such a 
set, particularly in Japan, they specify 
one designed for European si 5 
These, apparently, are readily avail- 
able, presumably being designed for 
export. The European standards are 
closer to the Australian ones in regard 
to bandwidth and video/sound separ- 
ation, thus virtually eliminating the 
need for any work on the IF system. 
On the other hand, the tuners do not 
cover our channels 3, 4, 5, and 5A. If 
these channels are needed, new coils 
must be fitted. 

All this is rather incidental to the 
story I have to tell, but I felt that it 
was worth presenting, if only because 
it is some time since I discussed this 
problem and some aspects of it have 
changed. 

So let us to the story with no more 
delay. It concerns one of these 
Japanese sets which my colleague was 
converting. It was a solid-state design, 
using several printed wiring boards, 
some of which had to be unscrew 
from their mountings to provide access 
to others which needed modification. 
It was after the modifications had been 
made and most of the boards replaced 
that the trouble first appeared. When 
all but one of the boards, the video 
IF and detector board, had been re- 
mounted, the set was switched on for 
a brief check, leaving the last board 
connected but unmounted in case it 
was necessary to perform further work 
on the modified board. 

At this point the set worked per- 
fectly and, while it was still running, 
the last board was screwed into place. 
As this was being done the set sud- 
denly exhibited an intermittent ten- 
dency to lose both picture and sound. 
These symptoms suggested two things; 
that the fault was almost certainly con- 
fined to the tuner or video IF section, 
since these were the ones common to 
both picture and sound, and that it 
was most probably in the board just~ 
screwed into place, since it appeared 
to have been brought on by the 
tightening of the mounting screws. 

This latter theory was quickly con- 
firmed by unscrewing the board and 
flexing it gently, whereupon the fault 
came and went in a completely pre- 
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THE SOUND EXPERTS 


449 KENT STREET, 
SYDNEY 
(ne. Town Hall) 


Phone 29-6475 


FOR SOUND SATISFACTION 


REVOX 7'7A 
| TRADITION AND PROGRESS... 


The tradition of quality of the Revex Tape Recorder is based on several 
decades of experience in the manufacture of high quality tape recorders, Now, 
in this new model, true semi-professional recording is possible making the 77A 
equally suitable for the living room and for the recording studio. 


Features are: 


3 motor deck, electronically governed capstan motor, electronic speed change. 
Two speeds and 7, Ips 2% 

Wow and flutter--max. .08% at 7'/, Ips. 

max, .1% at 3% ips. 

Frequency response—30 ¢ '/p s=-20 ke/s at 7!/, Ips. 

30 c/s—16 kc/s at 3% Ips. 

Signal te noise ratio better than 5@db at 7! Ips. 

better than 56 db at 3% Ips. 

High-Low mic. Inputs, radio and line Remote contro! facilities, optional plug-in output 
Amplifiers 10 watts per channel. Two loudspeakers per channel, 

54 Transistors, 32 diodes, 4 silicon rectifiers. 

1 photo resistor, 4 relays, 

Reel sizes 3'' to 103". 


This phenomenal new machine has just arrived from Switzerland and available from Convoy and we invite 
you to come and hear it in our showroom or if you aro unable to call please write for detailed information. 


Thinking about a stereo system? . 


If you are, we can offer you a complete system on a budget basis or an ultra-sophisticated installation 
using the world's finest audio equipment. For example:— 


Kenwood  TKISOU amplifier, completely | Dual 1009F auto/transcription turntable fitted 
transistorisod 13 watts rms per channel, | Shure magnetic cartridge, Kenwood TK250U 


solid state amp. 19 watts rms per channel 
loudness contour, tape monitor, Independent | plus multitude of features inclifaine Hi-Lo 
tone controls; Dual 


IGISF auto/single play | filters, separate tone controls, loudness tape 
turntable fitted Shure M44G magnetic cart- 


Sansui 2,000 Tuner/Amp. 36 watts rms pet 
channel superb quality, full contro! facilities, 
all. silicon transistors, Dual 1019 profes- 
stlonal auto/transcription turntable fitted 
Shure M5SE Magnetic Cartridge. Goodmans 


moniter atc., extreme pereatiiny plus uals 
didze, Wate Feorley °° GEMEM coastal | femme 2 way speaker system using ¢ 
speakers in | cu. ff. teak/walnut enclosures. 


Complete system including turntable base, 
wired and ready to’ go at $299.00. 


Items of interest at CONVOY 


aa a a a 


The new CE-6000 solid state amplifier with 
20 watts rms per channel output, combining 
elegant appearance with superb  perform- 
ance. Full control facilities with simplicity 
of operation. The price on this unit is: more 
than competitive. 


tweeters, | x midrange, | x bass speaker 
and crossover unit in 2 cu. ft. enclosures and 
remarkable system. This complete outfit 
completely wired and including turntable 
base at $493.00, 


+ 4 


Poly-Planar P-20 Loudspeakers.—If you haven't 
heard these amazing speakers yet, then sur- 
prise yourself with a visit to our showroom. 
We guarantee they will amaze you—40—-20 
Ke/s, 20 watts rms 12" x 15" x 1-7/16'. The 
perfect answer to your space problems. 


12" 3 way Speaker system with horn type 
midrange and tweeter in Sherwood enclo- 
sures, This superb system comes to you at 


A full range of A.K.G. microphones and 
headsets always in stock to suit every 
recording need. These superb units add the 
professional touch to your efforts, and give 
you quality results ever time. Of parti- 
cular interest are the new K20 budget price 
headphones, and the low cost professional 
microphone type D.19, 


Always a full range of top line brands in stock to suit your every Hi-Fi requirement, plus a first class service 


division on the premises, 


LET OUR PROFESSIONAL SERVICEMEN MAINTAIN YOUR EQUIPMENT 


The Management and Staff of Convoy extend the Seasons Grectings to all their customers with 


Best Wishes for a Prosperous 


New Year. 


We have a surprise gift for every major purchaser before Christmas. 
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dictable manner. The next question 
was, where on the board was the 
fault? 


A CRO was brought into operation 
and the signal traced along the IF 
strip while the fault was induced. 
Everything seemed to be in order right 
up to the output of the second last 
IF, but | disappeared somewhere 
between this point and the input to 
the video amplifier. 

_ It was not possible to be more pre- 
cise than this at this stage because 
the intervening components were en- 
closed in a metal shield can. This 
measured about one and a half by one 
and a quarter inches, and about three 

uarters of ian inch high. It contained 
the last IF transformer, and all the 
components of the video detector stage. 
The can was held to the board by 
means of four stout lugs. These pas- 
sed through slots on the board, were 
bent over, and soldered to the copper 
pattern on the underside. 


To make the situation even more 
obscure, an equivalent area on the 
copper side of the board was covered 
‘by a metal shield. This was also held 
in place by four short copper lugs, 
bent. over so as to raise the shield 
about 3/16im above the board. These 
four lugs were ‘also soldered to the 
copper pattern, 


At this stage it was considered that 
the most likely cause was a _ hairline 
crack in the copper pattern around 
this area. But to find it meant re- 
moving the metal shield. This was 
quite a frustrating job. The presence 
of four securing lugs on such a small 
plate meant that it was not possible 
to bend the plate enough to break 
any one soldered connection in one 
operation. The best that could be done 
was to melt the solder on one lug, 


drain off as much as possible, lift the - 


lug by a small amount, and repeat 
this procedure with each of the re- 
maining lugs in turn. Then, by going 
round all four lugs a second time, the 
shield was finally freed. 


Not that this achieved very much, 
except in a negative sense, because the 
most detailed examination of the wir- 
ing pattern failed to reveal any sug- 
gestion of a hairline crack. And, while 
this was not conclusive proof — hair- 
line cracks have been known to esca) 
the most eagle eye — it seemed suffi- 
ciently conclusive to justify removing 
the shield can. 


As with the shield plate, this was 
‘a frustrating job — only more so! 
Because the lugs had been bent over 
before soldering it was necessary to 
drain away as much solder as possible 
from each lug before any attempt 
could be made to straighten it. Then 
more solder had to be removed and 
another attempt made, being careful 
all this time not to damage the copper 
pattern or base material by applying 
too much heat. Eventually all four 
lugs were straightened and freed from 
the copper pattern, allowing the can to 
‘be lifted free. 


And there was the trouble plain for 
all to see. Two components, the video 
detector diode and a shunt peaking 
choke were mounted upright on the 
board, adjacent to one another. In each 
case a pigtail from the top of the 
component was bent over, “U” shape, 
to complete the connection to the 
‘board. Each pigtail was bare and the 
layout such that they passed close to 


one another. At least, that’s how they 
should have been. In fact, they were 
virtually touching and obviously had 
been touching when the set failed. 
After all the trouble it had taken to 
find the fault, the simple job of spread- 
ing the two wires apart was a complete 
anti-climax. However, my _ colleague 
did make the gesture of unsoldering 
one pigtail and slipping a length of 
sleeving over it. At least it wouldn't 
happen again. 

Faults like this reflect little credit 
on the manufacturer. It is bad enough 
that the layout was such that a care- 
less operator could assemble the com- 
ponents in such a potentially trouble- 
some situation. But it was even worse 
that the section of the set should be so 
effectively sealed off that to get at it 
involved a very real risk of wrecking 
the printed wiring board. Surely manu- 
facturers should recognise that no 
component or method of assembly can 
be regarded as one hundred per cent 
reliable and that, therefore, every part 
should be reasonably accessible for 
service. 


And that a shield can, held on with 
four lugs, bent over and soldered, does 
not represent reasonable accessibility. 


My next story concerns a fairly 
routine fault but is worth telling for a 
couple of reasons. One is that it was 
what might be termed an intermittent 
in reverse. Whereas the usual intermit- 
tent will not be apparent most of the 
time—and whenever a serviceman is 
present—this fault was in evidence 
most of the time but could be cured 
temporarily. And this leads to the 
second point. The owner, having dis- 
covered how to cure it, continued to 
use the set on this basis for some con- 
siderable time, without regard to the 
possible damage this might cause. 


As the fault was presented to me 
it was a simple case of lost vertical 
deflection; a bright line across the 
centre of the screen. My first reaction 
was to nominate the appropriate valve; 
a 6BM8 with the triode functioning as 
the vertical oscillator and the pentode 
as the vertical output. Alas for my 
snap diagnosis, a new 6BM8 failed to 
have any effect. While the failure could 
have been due to any of several com- 
ponents in the vertical deflection cir- 
cuit, I decided to check yoke contin- 
uity before delving into the innards of 
the chassis. Yoke failures are not 
common, but they happen often 
enough to justify a check when this 
can be performed so easily. 


And that was where the trouble 
proved to be; a clear-cut case of an 
Open circuit vertical deflection coil. 
But was it so clear-cut? A chance re- 
mark by the lady who owned the set 
set me thinking, and I asked a few 
pointed questions. Slowly, I pieced the 
whole story together. 


It appeared that the first time the 
set had failed in this manner, the 
owner had left it running with the 
rather vague hope that it might come 
good of its own accord. Strangely 
enough, this is exactly what happened. 
After the set had been running for 
about half an hour, the line suddenly 
blossomed out into a full-size picture 
and continued to function that way 
until the set was turned off. 

The next time the set was needed 
the owner took the. precaution of 
switching it on about half an hour be- 
fore it was wanted. Sure enough, the 


NEW EQUIPMENT 
CABINETS 


MODEL 154 
With lift-up lid over player. Sliding 
door in front of amplifier compart- 
ment. Large storage space with four 
separaters, Size: 36in wide, 17}in 
deep, 3lin high. 


Price 
.. $57.00 
.. $2.20 
.. $35.50 
ee ee) =$1.40 
. Extra $6.50 


Made and polished .. 
Packing ae €y 
Kit of Parts .. 
Packing 

Teak: oe os; vs 


New Player Platform model 175 
is 16in x 14in x 32in. Price $7.50 
for maple or walnut. Kit of parts 
$4.00. Teak S0c_ extra. Perspex 
cover, Sin high, $8.20 and $1.50 
extra if required hinged. 

Please specify cutout required. 


MODEL 186 
New Player Cabinet model 186 is 
9in high, 17in wide, 164 deep and 
5tin above shelf. Finished with 
attractive hinged, tinted perspex top, 
Price: $20.00 for maple or walnut. 
Kit of parts: $13.50. 
Teak: $1.00 extra, 
Height of this model can _ be 
increased to. take various amplifiers. 
Tailored cut out. Ask for quotation. 
Free on rail. 
Write for Catalogue and Player Gulde. 


H. B. RADIO SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years. 


103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone 56-5580. 
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@ The arm itself ts made of a 


of 


@ By principle Its pivot eliminates all friction 


of four counter-balanced spring blades. 
each other 


In this way ree inert 


blades. The picku 


s In all other arms. 
quencies of 


UNIT 1; England's most famous fully tran- 
sistorised sermatrong a2) -steree amotitier. 
ower response “wa 

frequency response fram 20-20,000 cycles 


lus / minus dB less than R er cent dis- 
tortion on the full 15-watt R us Oual 1019 
turntable. Empire 808 cartrid ge. frequency 
response from 10-20, 

harfedate  10in Golden 
RSD loudspeakers ........ 


Ths same with P.E.34 turntable $360 
which we sell for $64. 

Total Price .. $319 
TYNTUPVIS rir 
UNIT 2: Armstrong Model 426 fully tran- 
sistorised stereo amplifier, 15-watt_RMS és 
channel, frequency response from 20-20,000 
§ cles lus / minus 1 dB less than 12 per cent 
distort on on ne fut 1S-watt RMS, 2 Good- 
mans in Twinaxlette loudspeakers, fre- 
quency, esponse from 40-18,000  c.p.s., 
2020 turntable, Empire 886 cart- 

ridge, frequency, response 
25,000 Hz. 
er (i 2020. Our Price $90.00). 
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UNIT 3: Ampex Model 753 tane deck, 
made In U.S.A... sound on sound, sound 
with sound, echo chamber complete with 
Sansui Model AU-222 am- 

plifler and 2 Leak Mini 
loudspeakers. 


OR 
Tandberg Model 12 tape re- 
corder and Dual 1010 turn- 


table complete with cartridge, $405 


SORURBESRRHHAKeeesasose 
UNIT 4: Armstrong 222 integrated stereo 
amplifier 10-watt RMS r channel 
Quency response from 0-20,000 

plus/minus 1 4B less than % per cent dis- 
tortion measured at S-watts MS, complete 
with Garrard SO Mk. “speed turntable, 
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the tracking force 


WHY DOESN'T YOUR TURNTABLE LOOK LIKE THIS? 


@ The ERA arm outperforms even the most recent cartridge; it can track at 1/10th 


Decca Dera sonic domed tweeter, both coupled to 
* Empire's oo egsanale acoustic lens, Arm- 

pesdle ang 1 RA. toin" ae " $220 stron aX ode! 426 transistcrised tuner /ampil- 

Total Price .. fier, Mk, Wt turntable, Empire 
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fom 201 loudspeakers @). $370 


frequency response from 

16,000 cps. LESS $52 
SRORGGGnReeseneenenenee 
UNIT 6: NordMende Model Roous most 
superb tape recorder made ermanys 
sound on sound, sound with sound, 
speeds with Inbulit amplifier 
2 beautifull designed 
NordMende loudspeakers com- 

plete in boxes. 


UNIT 7: Harman Kardon Model 210 stereo 
amplifier, power output SO-watts IHF, fre. 
geensy, fea Pius eninus 1 38: A ing 
wai ormal fistening 
fevenn. 10 to 23,000 Hz at full rated power, 
harmonic distor! tion Jess than 1 per cent, 2 
Empire Model 200, loudspeakers, frequency 
response from 30-18,000 Hz, ERA Mk. Lil 
turntable, mpire B88VE cart- { 


and 


ridge, frequency response from 
6 to 32,000 cps. rane 


Unit 8: Emplre Model g000M 1p gudspaakers. 
frequency Fesponsg. | f from 
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woofer, Mid-range airece radiator and ultra- 


RECORDED MUSIC SALON 


TRUE FIDELITY 


WHOLESALE AND TRADE ENQUIRIES WELCOME 


Unit 9: Empire Model 2000 loudspeakers. 
frequency response from 30 to 
Components: 10-inch high-compliance 
woo! with 2’ voice coll, Mid-range/ 
tweeter direct radiator,  Schaub-Lorenz 
Model 4000 | stereo amplifier/tuner 24- 
watts per channel. a /FM_ shortwave, 
ERA turntable wit 
pire Bare * cartridge Sisouercr 
response from 6 $2,000 Hz. 


long-w: h Em- 


Unit 10: Sansui 220 tuner/amplifier com- 
plete with Wharfedale 8'' RSOD_ foud- 
speakers, Garrard SO 

Mk 11° turntable, 

Total Price .. .. .. oe 
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Unit 11: Ampex Model 2163 tape recorder, 


automatic threading and reversing. plus bi- 
directional recording; no rewinding or 
ua 16 reels, 

; ALY turntable, 55 
(etal Price ”..”*.."".," ‘ga1's) 


Unit nv 2: Armstrong 127 tuner " Blayback 
AM /F' tape recording g's back 
faciiities, Whart 
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speakers, Ouai he surreable’ 
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23 COLLINS STREET, 
MELBOURNE 3000 


Telephone 63-6257 


FOQUIPMEL 


® Short Circuit Proof. 


® High Gain Operational Amplifier 


for Maximum Stability. 
® Small Size. 


® Parallel & Series Operation Possible 


© Temperature Range 0-55°C 


® Either the positive or negative output 
terminal may be grounded or the power 
supply can be operated floating. 


PRECISION 


TYPE PS85 


The A & R Micropak type P.S. 85 is designed pri- 


marily for use with Digital Integrated Circuits which 
require a supply voltage between 2 and 6 volts, but 
may also be used as a high quality power supply for 
any other purpose within its ratings. 


AVAILABLE SHORTLY. — PS97....2-15¥ 0.4A 
Both models. 38 5 Plus Tax if applicable 


Manufactured by: 


A & R ELECTRONIC EQUIPMENT PTY. LTD. 
42-46 Lexton Rd., Box Hill, Vic., 3128 
AGENTS IN ALL STATES 


SCOTT THOMPSON 
EVERETT AGENCY P 


rent change. 


variation. 


Centigrade. 
1 MHz, 
4\b. 6 o2. 


SOANAR ELECTRONICS P/L., 
R. A. VENN P/L., 
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Line Regulation: Less than 06% for + 


Db. Cc. POWER SUPPLY 


For use with DIGITAL 
INTEGRATED CIRCUITS, Ete. 


© All Silicon Semiconductor Circuity. 


SPECIFICATIONS 


A.C. Input: 105-130V or 210-260V 50-60Hz. 
D.C. Output: 2-6V. 1A Maximum 1.2A Short Circuit. 
Load Regulation: Less than .05% for full load cur- 


10% mains 


Ripple & Noise: Less than 250 uV Peak to Peak. 
Temperature Co-Efficient: Less than .06% per degree 


Output Impedance: Less than .05 ohms from D.C. to 
Size & Weight: 53” Wide x 7” Deep x 2.7/8” High 


Summer Hill 798 6999 
515421 


82 Carlton Cres. 
71-73 Doggett St., 


Valley, Brisbane 


same thing happened, the set coming 
good just before the wanted program 
was due to start. From then on, of 
course, this became standard proced- 
ure. After all, why cali in a service- 
man, when you can coax the set into 
operation in such a simple manner? 


The: only snag was that the time 
needed to get the set functioning slow- 
ly increased. First three-quarters of an 
hour, then an hour, and so on until, 
by the time I was called, it needed a 
full two hours “warming up” to get it 
into operation. Exactly how long this 
had been going on I was unable to dis- 
cover, but I was able to work out 
a it had been several weeks at the 
east. 


Unfortunately, it had not occurred 
to anyone to turn the brightness down 
during these warming-up periods, so 
the poor old picture tube screen had 
been working overtime along this one 
line. The result was inevitable; a dis- 
tinct brown burn line across the centre 
of the screen. The only fortunate aspect 
of the situation was that the damage 
seemed to have been something less 
than total. While the line was quite 
obvious when the tube was not work- 
ing, it was much less so with the 
picture on the screen. In fact, the 
owner had not been aware of its 
existence until I pointed it out. 


Immediately it was pointed out, 
however, she wanted to know whether 
this meant the picture tube would 
have to be replaced. I probably could 
have scored the sale of a picture tube 
had I chosen to pitch a sufficiently 
convincing story, but I couldn’t honest- 
ly convince myself that it was justi- 
fied. So I assured the lady that it 
wouldn't damage the rest of the set. 
wouldn’t blow up, and could continue 
working while ever the damage did 
not intrude on her enjoyment of the 
picture. 

Naturally, I had to fit a new yoke. 
While I was doing this, I considered 
the likely reason for the intermittent 
behaviour of the faulty one, Presum- 
ably the open circuit was simply a 
microscopic break in one of the wires, 
of such dimension that it would close 
when the temperature of the yoke rose 
sufficiently. Such a temperature rise 
would be due to the natural warming 
up inside the cabinet, the heat from 
the picture tube heater, and the heat 
peneraled in the still active horizontal 
col, 

The reason for the increasing time 
needed to close the gap was almost 
certainly due to the smal] amount of 
metal erosion which occurred each 
time the two ends came together and 
completed. the circuit. Ultimate com- 
plete failure was almost inevitable. 

Still on the theme of “The Things 
People Do,” this story from a colleague 
must rate some kind of a prize. 


His outside serviceman, an experi- 
enced and reliable technician. had 
gone out on what should have been a 
routine, on-the-spot repair. Instead, he 
returned with the complete set, cabi- 
net and all. 

“What did you bring all that back 
for?” asked my colleague. 

“Had to,” was the reply, “It wasn’t a 
valve and I couldn’t get the chassis 
out of the cabinet.” 

“Why not?” asked my colleague, get- 
ting ready to blow his top unless the 
explanation was a good one. 


“Can't get the knobs off,” replied 
the technician, with an air of smug- 
ness which seemed to say, “And Pil bet 
you can’t, either.” Sensing that there 
was more to the situation than sud- 
den insanity on the part of the tech- 
peian, my colleague calmed down a 
ittle. 

“All right,” he said, “I'll bite. What's 
the joke.” 

“I’m not sure,” was the reply, “but I 
think the knobs have been glued on.” 

“What!” 

“Well, come and have a look.” 

Together they examined the situa- 


with some kind of adhesive. Finally 
they had to smash a knob to get it off | 


—and solve the mystery. Apparently 


the knobs had given some trouble by | 


working loose, so the owner had de- 
cided to make a permanent job of it 
by fixing them in place with no less a 
preparation than “Araldite,” a mixture 
guaranteed to mend a broken heart! 

The upshot of it was that every knob 
had to be smashed before the chassis 
could be removed. Then a complete re- 
placement set had to be obtained from 
the manufacturer, adding something 
like $4 to the final account, I imagine 
the owner will think twice before he 
tries that trick again. — 

In fact, he was lucky. Knobs belong- 
ing to many of the older TV sets are 
virtually unobtainable, and those of us 
who have to remove them are for- 
ever fearful that we will break one and 
create an extremely embarrassing situa- 
tion. 

And, to finish off, here is a reader’s 
letter prompted by my oup of 
humorous stories in the ptember 
issue, 

1 was reading your article in Sep- 
tember’s issue and chuckling over the 
strange customer complaints re_ tele- 
phone troubles. This brought to mind 
an odd one that occurred here in 
Hobart a couple of years back. 

A telephone call came to Master 
Control at ABT2, the caller complain- 
ing that since his television set had been 
installed his water tasted funny. This 
was treated (not to the caller, of course) 
with a mixture of derision and aston- 
ishment and passed to the P.M.G.’s 
Department as the joke of the week. 

Eventually a P.M.G, inspector called 
on the complainant — who lived in a 
remote beach-side suburb — to investi- 
gate. Sure enough the water did taste 
odd. A very brief look outside located 
the cause. The house was supplied with 
tank water and the antenna — a fair- 
ly large one -—— was mounted directly 
over the tank. The local seagull popu- 
lation found it a very convenient perch 
— need we say more. 

Anyway, relocating the antenna im- 
proved the water, and probably the 
health of the family, 

This, though, does go to prove that 
the most outlandish complaints by cus- 
tomers do sometimes have a basis in 
faet. 

I enjoy your informative and inter- 
esting articles. 

auey, faithfully, 


AD. 


My only comment is to second Mr 
N.A.B.’s penultimate remark. As far 
as I’m concerned, no complaint is too 
outlandish to be dismissed without in- 
vestigation, There usually is a basis 
in fact. i j 
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MAXELL Alkaline Dry Cell — this unique 
new design concept features high cap- 
acity and durability that surpasses the 
performance of the world’s top dry cell 
batteries. The construction of the Maxell 
Alkaline Dry Cell differs greatly from 
conventional types of carbon ZINC cells. 
However, the Maxell Alkaline cells can 
be used where you normally use a carbon 
ZINC cell. MAXELL ALKALINE CELLS 
are especially suitable where there is a 
demand for increased current, combined 
with durability and little voltage drop. 
Even near, the end of the cell life the 
discharge capacity is large and stabilized. 


@ Metal spring 

@® Outer can 

Inner can 
.® Cathode 

s+— (5) Separator 


© Polyethylene film 
(vent hole) 


2 Anode zinc paste 
Potassium hydroxi- 
de electrolyte 
Anode current 
collector 

(i Rubber packing 
(@) Bottom plate 
Exclusive new construction mini- 
mises leakage. Double cans are used 
and rubber sealing with the unique 
spring safety device. (see diagram) 


i|_(3) 


Interior drying is prevented by her- 
metic sealing, therefore long storage 
periods are possible (over two years). 
Even then Maxell Alkaline cells are 
in the same condition as when they 
left the production line. These cells 
will withstand severe temperature 
changes. Rigid tests have shown ex- 
tremely stabilized capacities from 
the low temperature of -4F to the 
high temperature of I5OF at which 
temperatures dry cells would fail to 
operate satisfactorily. 


Prices: 
AM... eee 75c 
AN 2 ........ 50c 
AMS .......- 40c 


Trade enquiries to 
TASMANEX PTY. LTD. 
17 Parker Street SYDNEY 2000 
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40 Watt & 60 Watt Instrol-Playmaster 


GUITAR AMPLIFIERS 


Ali parts now available 


Like all Instrol-Playmaster kits, the 116 and 117 
Guitar Amplifier Kits are complete in every 
detail, down to the last nut and bolt, and pre- 
cisely to “Electronics Australia” specifications. 
Chassis is ready drilled, cadmium plated and fin- 
ally passivated to avoid fingermarking. The 
front label is beautifully finished with black let- 
tering on silver-white background, Kits for both 
the 116 and 117 include extras such as 3 inputs 
(circuit included), vibrato and extra treble pull 
switches, and foot switch complete with chrome 
housing. 


EVERYTHING FOR THE HOBBYIST and_ 


40 Watt complete kit of parts .. 

40 Watt built and tested te. esr 
60 Watt complete kit of parts .. .. 
60 Watt built and tested 


(Freight extra) 


All parts available separately if required. 
Chassis only 
Front Label 
Fuzz Box Kit .. 


he cap heet $4.70 (plus 85c postage) 


bareae eats $2.80 (plus 20c postage) 


- $12.95 (plus 75c postage). 


SPEAKER BOXES FOR GUITARS 

Available to order, M.S.P. designed, strongly con- 
structed vented speaker enclosures, Your choice of 
2 or 4, 12in speaker combinations, admirably suited 
for use with your guitar amplifier. Ready built, or 
kit of parts to assemble yourself. 
Portable enclosures require a durable finish, so we 
suggest the use of clear or coloured Estapol. The 
material used in kits and built units is natural 
veneered wood grain and the built version is smooth 
sanded ready for finishing. 


4 Speaker Box, complete kit of parts .. .. $31.40 
4 Speaker Box Built, ready for finishing .. $45.80 
2 Speaker Box, complete kit of parts .. .. $21.30 
2 Speaker Box Built, ready for finishing .. $30.70 


Freight extra. 
TEST EQUIPMENT 
KITS 


We specialise in kits 
and special compo- 
nents for most 
“Electronics  Aus- 
tralia” test equip- 
ment kits. Send 
coupon for free 
catalogue. 


INSTROL-PLAYMASTER 
120 CONTROL UNIT 


Millivoltmeter .. Jan., 65 
Resonance Meter 


Audio Oscillator Sept., 65 $41.92 (“Electronics Aust.” Feb. 68) 
V.T.V.M. .. .. Feb, 66 $57.51 A versatile, hybrid control unit 
R.C. Bridge .. .. May, 66 $40.99 which can accommodate crystal, cer- 
Frequency Meter July, 66 $46.52 recente ga pert a brie 
Audio Generator Feb., 67 $34.12 

3” CRO. .. May, 66 $125.99 for use with tape recorders. 


Kit of Parts .. $44.41. 


Impedance Meter March, 65 $37.16 
Postage Extra. 


Postage extra on all kits. 
SUBURB TUNRRBEe BEBOP Peeseeeeevsr 


OTHER PLAYMASTER KITS 
Price A 


Tick catalogue required, and please 

include stamps for postage. Add Post 
111. Tuner .. $39.00 $1.20 
114 Tuner $47.00 $1.20 


CJ Playmaster C) Test Equip Kits 


C] Toolkit 


$81.80 $2.00 


Tape Recorder $69.80 $2.00 


108 Amp/Tuner .. .. 


Instrol 101 Amp .... $61.00 $2.00 

Cannon : No. 3 Amp .. .. $57.80 $2.00 
Connectors L_} Microphone 10W U/L Amp . $85.80 $2.00 

No. 10 Control Unit $39.00 $1.20 

INGING: «saieoieieiereid:s: o: v:ninis;nocujniavere'e:e o's vrei 113 Amp .. .. .. $64.00 $2.00 
ARE soeisincniaiv a Steretateolddiva vols wos 119 Tape Adapter .. $86.70 $1.20 


No. 4 Amp .. .. .. $73.00 $2.00 


Most Playmaster Designs are also 
available Completely Built and Tested. 


Pee eee nreeseeerreeceseseeeeseneseons 


Post Coupon for Free Catalogue. 


| 107 Amp/Tuner . 
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The new INSTROL-PLAYMASTER 
115 SOLID STATE STEREO AMPLI- 
FIER (“Electronics Aust.,” April-May, 
1967). 

A fully transistorised 10 Watt Ste~s> 
Amplifier using the latest F.E.T. high- 
efficiency transistors. 

Crystal/Ceramic Kit .. .. .. $95.00 
Magnetic kit extra .. -» $10.50 


Postage Extra. 


THE 3-PLUS-3-STEREO 
AMPLIFIER, 


(“Electronics Australia,” August, 1968). 


A small, modern, 3-watt solid-state 
audio amplifier. 
Kit of parts .. . . $43.50 
(Postage extra.) 


INSTROL PRINTED CIRCUIT 
BOARDS 

High-quality, pre-fluxed boards to suit 
the 115 Amp. Clearly printed on 
reverse side with component location 
map. oy to pais 


PRICE 
Crystal Pre-Amp i $2.00 ex. 
Main Amp (2 required) - $1.60 ea. 
Magnetic re-Amp .. .. $1.60 ea. 
(Add 15c¢ for postage) 


BROADWAY ELECTRONICS 
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TECHNICIAN... 
INSTROL EDUCATIONAL 
ELECTRONIC KIT 


In this Electronic Age, every person should have some know- 
ledge, however elementary, of “how it works.” The new 
Instrol 20 in 1 electronic kit will enable you to understand 
in an absorbing, simple manner the basic principles under- 
lying computers, satellite communications, industrial electronic 
devices, etc., etc. You make 20 different experimental circuits, 
including 10 working radio transistor operated radio circuits. 
Audio Amplifier circuits, home intercom, testing circuits in- 
cluding Audio Frequency Oscillator and Signal Tracer, Morse , 
Code practice set and telegraph transmitter, etc. You use and 
learn about the amazing SOLAR CELL. 


INSTROL SPEAKER BOX 


Completely assembled, including transistorised audio frequency amplifier, dynamic 
speaker, and leads, Ready to plug-in at any appropriate stage of your experiments 
with the Instrol 20 in | Electronic Kit. Gives you loudspeaker instead of earphone 


listening, thus allowing others to hear the results. 


PRICE: $6.00 plus 10 cents postage. 


COMPONENTS 
1—Soldering Iron with 3- 
pin plug 30 Watts 240V 
1—Set 3 Spanners. 
1—Coil Resin Cored Solder 
1—Pair Pliers standard 
1—Pair Long Nose Pliers 
1—Pair Side Cutters 


1—Pair Tweezers 

1—Screwdriver Set complete 
with handle and chuck, 
comprising 

2—Screwdriver bits 

1—Philips driver bit 

1—Pointed awl 

1—Spintite for tin nuts 


PRICE $12.50. Plus Regd. Postage $1.00 


INSTROL CASSETTE 
TAPE RECORDER 


NOW ONLY $56.00 (Reduced from $75.00) 


Special quantity purchase enables us to offer you this world 
renowned recorder at the ridiculously low figure of $56.00 


INSTROL! 


£OUCATION. 
ELECTRONIC ‘at 


NO TOOLS OR SOLDERING IO 
REQUIRED 


All components pre-wired, ready for 
clip-on assembly. $0 page Instruction 


Manual supplied. $1 6. 9 0 


ONLY... 
(Plus 85c for Registered Post) 


' ELECTRONIC TOOL KIT 


For Hobbyists Students and Servicemen 


An_ inexpensive, yet most comprehensive, pocket-sized 
tool kit. Ideal for the Student, Hobbyist and Practising 
Service Technician. The Soldering Iron is an Austra- 
lian made high efficiency 30 Watt 240 Volt type. All 
the other hand tools are imported, high grade steel. 
The complete kit fits snugly into a strong attractive zip- 
fastening carrying sachet. 


for a limited period only. 


So simple a child can_load and operate 
the Instrol Compact Cassette Tape Re- 
corder. It may be used virtually any- 
where for both speech and music, under 
almost any conditions, At picnics—in 
the home—at meetings—in the car—by 
Salesmen and Executives in the field— 
and most important—in the office as a 
complete dictating system, Headphones, 
footswitch and A.C. power unit, which 
are available as optional extras, combine 
to make_Instrol Model 33 a personal, 
hishly efficient, and really low-cost dic- 


PTY. LTD. 


tating system suitable for both large and 
small offices, smart Teak trim, simple 
piano key-type operation, snap-in cart- 
ridges, microphone with on-off switch for 
remote control, light (weighs under 4lb), 
full 1-hour playing, outstanding perform- 
ance with built-in speaker and remark- 
ably efficient when connected to a large 
external speaker. 


HURRY—now only $56.00 
(Plus Reg. Postage $1.00) 


E.S. & A. BANK BUILDING | 
CNR. BROADWAY & CITY ROAD, SYDNEY 


Accessories 


Power Supply .......... $10.00 
Headphones .......... $2.00 
Footswitch ............ $6.00 
Complete Office 

Dictating System ........ $72.00 


(Plus Reg. Postage $1.50) 


(OPP. GRACE BROS.) Phone: 211-4224, 211-4244, 411-4213 
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CYCLES, SECONDS AND HERTZ 


There has been a lot of discussion in everyday technica! 
circles about the terms “cycles per second” and Hertz. In 
this article the author explains the background of the latter 
term and points out that it was adopted to resolve the am- 
biguity that had grown up around the seemingly straight- 


forward expression ‘ 


‘cycles per second”. 


By L. S. Spackman, ZLIAC* 


It appears that there is still consider- 
able confusion concerning the correct 
use of the term “Hertz” and this con- 
fusion appears to extend to those in 
high places (1), A Hertz. is by defini- 
tion, one cycle per SECOND, but a 
cycle per second is not necessarily a 
Hertz. The use of the term “cycles per 
second,” when defining frequency is 
largely meaningless unless it is proper- 
ly qualified. 

To understand Hertz and cycles per 
second it is necessary to understand 
time. Time and frequency are simply 
different expressions of the same pheno- 
menon: time being the length . of 
a cyclic phenomenon, and frequency 
being the number of events per unit 
of time. In other words, time is the 
reciprocal of frequency. Frequency 
standards or precise clocks are identi- 
cal and, in fact, frequency standards 
are often called “clocks.” 

From earliest times, man has mark- 
ed time by the three great natural 
periods: the annual rotation of the 
earth in its orbit around the sun, the 
monthly movement of the moon around 
the earth, and the daily rotation of the 
earth on its axis. 

The earth’s orbit around the sun is 
not a circle, but is an egg-shaped 
eHipse with the sun nearer to the 
wider part; also the earth is tilted with 
respect to the sun. Because of this the 
days, marked by the passage of the sun 
over the meridian, are not the same 
length. The days gradually increase in 
length, reach a maximum, and then 
decrease to a minimum, going through 
the cycle once each year. Only on two 
days during the yearly cycle is the sun 
over the meridian at noon. At other 
times, it differs by up to 17 minutes. 

To obviate the need to adjust clocks 
daily, the mean or average period is 
taken, leading to Mean Solar Time. 
This is now called Universal Time or 
UTO. 

As the earth spins on its axis, it 
wobbles in just the same way as did 
our tops when we were at school; the 
poles describing a great circle taking 
about 25,000 years per revolution. 
Superimposed on this is a number of 
smaller circles, However, the ipolar 
movement is not uniform, and the 
WUFEUSUROMUERRASSSCGRANSERUAUOSCOORUCUAQNGCALET OUEST ESAS TOOT POAUTEOITEODEUSS BARPROaUEUTRRSLEOIEE 
*This article is reproduced by ar- 
rangement with the New Zealand 
publication ‘Break-In.’ The author, 
Len Spackman, is a New Zealand 
radio amateur who has made a special 
hobby of frequency measuring equip- 
ment. He is an industrial chemist by 
profession. 
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poles gyrate around to quite an extent 
(2). All of this affects the observed 
length of day and feads to partly cor- 
rected mean solar time or UTI. 

In addition to these, the earth's 
daily rotation is affected by a number 
of other factors, such as _ seasonal 
melting of the polar ice caps which 
disturb its balance and other causes 
as yet imperfectly understood. Apply- 
ing all these corrections leads to fully 
corrected universal time or UT2. 

It will now be apparent that solar 
time is not a uniform time scale and 
the second of UT2 will differ in length 
from year to year, and even from day 
to day. 

To overcome the difficulties of a 
variable time scale we use civil time, 
or co-ordinated universal time (UTC) 
for daily living. This is Greenwich 
Mean Time. 

At the beginning of each year, 2 
time scale is adopted which will correct 
for accumulated errors of the past year 
and give a time scale which it is hoped 
will not deviate too much from the 
unpredictable UT2. 

The second of UTC is thus kept 
uniform for a full year but it may, 
and usually does, differ in length from 
other years, 

It will now be secn that the measur- 
ed time taken by an event will differ 
from year to year, making exact com- 
parison difficult. Likewise a precise 
measurement of frequency will also 
differ from year to year if expressed 
in cycles per second of UTC or from 
day to day if expressed in cycles per 
second of UT2. 

If we are going to define frequency 
in terms of cycles per second, then we 
must obviously state which second we 
are using. In the case of UTC time 
we must also include the year and for 
UT2 time we must state the date so 
that the necessary corrections can be 
applied. 

Incidentally, although this has no 
bearing on the subject we are discuss- 
ing, a brief mention of siderial time 
will be in order, particularly as many 
believe that siderial and solar time 
are the same. Siderial time, like solar 
time, is based on the revolution of the 
earth on its axis, but is referenced to 
a fixed star instead of the sun, The 
siderial year is about 20 minutes 
tonger than the solar year, and there 
are 3661 days in each siderial year. 
Siderial time can be defined more 
accurately than solar time: it is used 
by astronomers, but has little advan- 
tage over solar time for scientific 
measurements. 
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Prior to 1956 the International 
SECOND was based on solar time and 
was defined as 1/86,400th part of a 
mean solar day (UTO). The second of 
International time was thus substan- 
tiaMy the same as the second of Uni- 
versal Time. 

In view of the variable length of 
the SECOND, in 1956 the Inter- 
national Commission of Weights and 
Measures redefined the SECOND as 
1/31,556,925.974th part of the Ephe- 
miris year 1900. The ephemeris year 
is the time taken for the earth to com- 
plete one revolution around the sun. 
but referenced to the sun. 

As far as is at present known 
ephemeris time (ET) is uniform. The 
factor 1/31,556,925.974 was chosen 
so as to make the new international 
SECOND (ET) as close as could be 
determined to the average length of 
the solar second over the preceding 
200 years (3). 

However, the earth has continued 
to slow down, and at present the 
second of UTC differs by three parts 
in 10° from the ephemeris second. 
Although ephemeris time provides by 
definition, a unit of unvarying length, 
it is difficult to determine emactly. 
Despite this, the International Com- 
mission of Weights and Measures ruled 
that all scientific measurements and 
all radio and audio frequencies should, 
untess otherwise stated, be in terms of 
the International SECOND (ET) and 
not the second of UT. 

The difficulty in making ET avail- 
able was largely overcome as all 
Standard Frequency stations maintain- 
ed their frequency in terms of ET. 
Similarly all National Standards of 
Frequency were corrected to keep ET. 

The result of all this was that at the 
end of the last and the beginning of 
the present decade, there was consider- 
able confusion, as both systems were 
in practical use. All precision fre- 
quency standards prior to this were 
arranged so that the oscillator fre- 
quency, usually 100KC, could be ad- 
justed as required so that a clock 
driven by the oscillator kept time with 
UT2. As these units cost many thou- 
sand dollars, their owners were natural- 
ly reluctant to discard them. Unless 
the standard was within ground wave 
range of a standard frequency station, 
adjustment by using the standard 
transmissions was difficult because of 
the degradation resulting from reflec- 
tion from the ionosphere. ]t was thus 
very difficult to maintain their fre- 
quency in terms of ET so they con- 
unued to use UT2 or UTC, 

It was about this time that a writer 
in a German journal devoted to pre- 
cise frequency measurement suggested 
that the contusion could be eliminated 
if the word “Hertz” was used to define 
frequency in terms of the international 
SECOND (ET). Although at the time 
the convention had no official status 


it was immediately adopted and spread 
rapidly to other countries. 

Hertz, therefore, meant cycles per 
second of ephemeris time, and cycles 
per second was assumed to be one or 
other of the solar time scales. As all 
radio and audio signals were required 
to be expressed in international time, 
the term Hertz therefore should apply 
to all these frequencies, 

The frequency of national power 
distribution systems, being widely used 
to control domestic clocks had to be 
in terms of UTC. One frequently sees 
power line frequencies described as 
50Hz or 60Hz, which is quite wrong as 
the frequency is in terms of civil time 
(UTC). 

Therefore use Hertz for radio and 
cycles per second for power frequen- 
cies. : 

In 1955 (4) Essen and his co-workers, 
National Physical Laboratory, Ted- 
dington, U.K., developed an atomic fre- 
quency standard based on an atomic 
transition in the alkali metal, Caesium 
133. Using this as a base, Essen was 
able to build a system of continuously 
running oscillators referenced to the 
Caesium resonator, and thus for the 
first time made available an absolute 
atomic clock and an atomic time scale. 

It was fully expected that the time 
scale so produced would be as con- 
stant, at least, as ephemeris time with 
the advantage that it was more readily 
available. Anyone who was prepared 
to set up a caesium standard had 
available the basiy of an atomic time 
scale which, in terms of frequency 
would be identical with all other atomic 
time scales. 

As will. be readily understood, this 
was a real break through. The U.S. 
Naval Observatory combined with the 
National Physical Laboratory to meas- 
ure the frequency of the caesium stan- 
dard in terms of ET and came up with 
the answer 9,192,631,770 C/S + 20 
C/S ET (5). 

In 1964 the International Bureau of 
Weights and Measures again re-defined 
the international SECOND in terms of 
the atomic second, and assigned the 
value of 9,192,631,770Hertz for the 
transition between the two hyperfine 
levels F = 4, mf = 0, and F = 3, 
mf = 0 of the atom of Caesium 133 
undisturbed by external fields (6) (7). 

At the same meeting the International 
Bureau of Weights and Measures 
adopted Hertz as the official designation 
for one cycle per second of inter- 
national (atomic) time. Hertz, therefore, 
now has the same status as Volt, Am- 
gue or Ohm, and its use is ay 

his applies even to ARRL and NZPO, 


By now readers should understand 
the differences: between cycles and 
Hertz. Let us now give a practical 
illustration. 

Consider the nominal 10MHz trans- 
mission from ‘WWV. If you have read 
the standard frequency section in the 
Call Book, you will know that the 
transmitted frequency is not exactly 
10,000,000Hertz, but is offset (at 
present) 300 parts in 10” and is low 
in frequency. This is the present dif- 
ference between UTC and Internation- 
al time, and this is done so that the 
time signals transmitted will agree with 
UTC. This means that, instead of 
10,000,000Hz, the radiated frequency 
is 9,999,999.7Hz. But the second of 
UTC is longer than the atomic second 
and, in one second of UTC, almost 
exactly 10,000,000 cycles will be 


counted. We can thus say that the 
nominal 10MHz signal from WWYV is 
9,999.999.7Hz or 10,000,000 cycles per 
second UTC. Note that the phrase 
“cycles per second” doesn’t mean any- 
thing until we add the letters “UTC.” 


This example also illustrates the 
present difference. between Hertz and 
cycles per second. From the standard 
frequency transmissions of WWV it 
is possible to obtain both International 
and UTC time, and by using the cor- 
rections which are broadcast hourly, 
UT2.as well. 
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Application Note 52, Hewlett 
Packard Co., 1965. 
EDITORIAL NOTE: “Electronics 


Australia” has for some time standard- 
ised on the use of the term “Hertz” 
for definition of frequency and. has 
regarded it as a convenient substitute 
for cycles per second.” As such, it 
has been used to describe the fre- 
uency of the AC power mains. We 
shall probably continue to use the 
term Hertz in all contexts, rather than 
become involved in fine distinctions 
which have a practical significance only 
in the realm of internation time and 
frequency standards. =| 


AUDIO LIGHTING 


Audio to light blending equipment 
operates off music to produce any 
colour combination. Adaptable to 
spotlights or overall lighting of rest- 


aurants or night clubs suitable for ad- 
vertising displays. 


TRANSLATOR ENTERPRISES 
Box 231 Maroubra 2035. N.S.W. 
Phone: 342248 


SOLDERING TOOLS 


THE VITAL POINT IN PRECISION SOLDERING 


No more guesswork .. . the correct size, the correct 
temperature for every job. 


See the range of Adcola ‘'M" Series Solder Tools Illustrated in Electronics Aust. 
November 68 edition or write for illustrated brochure to: 


ADCOLA PRODUCTS PTY, LIMITED, 12 Churchill St., Mont Albert, Vic. 88-4351 
ADCOLA PRODUCTS PTY. LTD., 17 Burwood Road, Burwood, N.S.W. 747-1606 


Queensland: T. H. Martin Pty. Ltd., 56-74 Edward Street, Brisbane. 
Pty. Ltd., 11 Halifax St., 


F. R. Mayheld 


Adelaide, S.A. 8-4131 


W. Australia: Everett Agency Pty, Ltd., 17 Northwood St., West Leederville, 6007. 
o - Phone 84137 
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Section of Air Conditioned Sereening Reom at 


TEL-LEIGH-TUBES PTY. LTD. 


(Sydney & Melbourne) 
Manufacturers of Premium Quality T.V. Picture Tubes with written 
TWO YEARS GUARANTEE 
Free daily delivery service around Sydney & Melbourne, Tubes despatched 
daily to Country and Interstate customers. Please send old tubes to Peter- 
sham Station, N.S.W, or Highett Station, Victoria. 
N.S.W.: Tel-Leigh-Tubes Pty. Ltd., VICTORIA: Tel-Leigh-Tubes Pty. Ltd., 


51 Reuss St., Leichhardt, @ 32-34 Graham Rd., 
Highett, Victoria, 3190. 


Sydney, N.S.W. 2040. 
Ph. 56-8498 Ph. 95-4086 
WE WISH ALL A MERRY XMAS & A HAPPY NEW YEAR. 


Our new branch at 304 Chapel Street, Prahran, Victoria, will continue to 
offer Australia’s widest range of quality audio equipment in premises ideally 
suited to listening at your leisure. 

Your final choice is supported by what we guarantee to be the best after 
sales service in Australia, 


We welcome the opportunity of being of service to YOU. 


10 McKAY COURT. TEREO 304 CHAPEL STREET, 
RINGWOOD, VIC, 3134 OUND PRAHRAN, VIC, 3181 


870-4961 YSTEMS rv. tro. 51-3998 
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» AREADER Bul 


Circuits and devices which we jhave not actually 
tested in our laboratory but published for the 
general interest of beginners and experimenters. 


MAGNETIC PRE-AMPLIFIER, EQUALISER 


Mr L. Thew, 88 Braeside St, Wahroonga, N.S.W. 2076, sub- 
mits details of pre-amplifier and equaliser unit suitable for 
coupling a magnetic pickup to a main amplifier. 


This circuit of a magnetic pickup 
pre-amplifier, which I have developed 
and built, is a result of a search for 
a circuit with better equalisation and 
signal-to-noise ratio than those I have 
previously built. 

The circuit is quite straightforward, 
comprising Tl as a common emitter 
amplifying and impedance matching 
Stage; a passive RIAA attenuator; and 


BCIO9 


22K 


* THE RATIO OF THESE VALUES MAY NEED SLIGHT 
ADJUSTMENT TO GET THE VOLTAGES SHOWN 


which also provides a fair amount of 
negative feedback, 


I have used a passive equaliser be- 
cause a simple network gives a pre- 
dictable 6dB per octave and it is easy 
T2 which raises the signal level to tO set up. The available compensation 
about 200mV output from a 5mV_ is not limited by amplifier gain, as may 
cartridge. This signal is then suitable be the case with feedback type com- 
for feeding into high level (crystal or pensation. 
ceramic pickup) inputs on the main The pre-amp has been used to drive 
amplifier. the Unit. Playmaster No. 4 and it gives 

Input impedance at Ti is not less very pleasing results, Output will drive 
than 50Kohms which is suitable for this amplifier to full power output with 
the great majority of cartridges. This most recordings, For higher gain a 
is due to the 220 ohm emitter resistor, 12AX7 may be substituted in the main 

amplifier. 
8C109 Pre-amplifier noise level at full gain 
mad (listening about one foot away from 
the speaker) is just perceptibly higher 
than with the Playmaster input shorted. 


Editorial Note: The curve produced 
by this circuit follows the RIAA curve 
very closely, except that it does not 
provide the recommended roll-off at 
i the bass end which should limit the 
2 bass boost to about 19dB at 20Hz, at 
which point the curve is substantially 
flat. This roll-off can be provided by 
reducing the size of the input capa- 
citor (0.33uF) and output capacitor 
(0.1uF), In fact, by judicious selection 
of values the response could be made 
to fall below 20Hz; a useful feature 
where turntable rumble and/or acous- 
tic feedback may be a problem, 


12K 

O+ 22V 

FROM ZENER DIODE 
OR OTHER SOURCE 


OQ OUTPUT 


© EARTH AT SOME 
= SUITABLE POINT TO 
AVOID EARTH LOOPS 


USTDUVECAPUOLCEREROSREACEANGEUTSOSUSODEGEONDROOGORUHAUGUGOUGOUEDUODUCEOAVEDOUGGOOELUNPOOUEUUTGODDBAGUOONtSONUROUCRUSNORUERGUGSUUENUGCIISUSOANDCECHCUSIUSULSEAELOGHEASUCUUEEGODLEUAAONCEOUBGCAUEDASEABUGUOHADSEESUCSORSDUGDREGDONSEROGODEGRUDOEDUGOUDEOTSODNNRUNEGEADUOERONOSDERGEONGUEDONUGAEOUGbEdazqUSERIOUE 


PARLOUR GAME 


Mr M. Sayers, 18 Young Street, 

Mount Kuring-gai, .N.S.W., 

2080, describes an electronic 

version of a popular parlour 
game. 


This circuit is of a very simple 
“computer” suitable for construction 
by younger readers. It will play the 
following game: Twenty draughts (or 
other objects) are laid out in a row 
and each player takes turns to remove 
one, two or three draughts. The ob- 
ject of the game is to force one’s oppo- 
nent to take the last draught. 


It can be constructed in a small 
box with nails projecting from the top 
or front and wired together under- 
neath as shown in the diagram. The 
crocodile clip ig moved by the player, 
according to his own inclination when 

it is his turn, or according to the in- 
struction issued by the computer when 
the “computer’s turn” button is pressed. 
This is a simple loaded press button. 


inclination, If it favours the machine. 
the “computer’s turn” button is pressed 
and the instruction acted upon. 


In fact, the machine is unbeatable 
if it has first turn. It will usually win 
if the player has first turn, but it can 
be beaten. 


To start the game, the clip is 
attached to pin 20, indicating that 
there are 20 draughts still to be re- 
moved. <A decision is then made— 
perhaps by tossing a coin — as to 
whether the player or the machine has 
first move, [f the decision favours 
the player, he moves according to his 


CI Se 
COMPUTER NUMEER OF DRAUGHTS REMAINING 
WINS ! 203 4 5 6 F 8 9 10 th $2 13 14 15 le fF 18 


I. COMPUTER'S 
TURN 


PLAYER WINS 
Le, 
©) 
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NEW RELEASE 
University Model MVA-100 


100,000 ohms/ivolt Multimeter 


FEATURES: 


Mirror scale 

Diode Overload Protection 

Multi Colour Scale 

Spring. Loaded, Shock Resistant Movement 
Engraved Front Label 

90-day Guarantee 


SPECIFICATIONS: 


D.C. Volts .5, 2.5, 10, 50, 250, 500, 1,000V 
A.C, Volts 2.5, 10, 50, 250, 1000V 

D.B. —20/0/plus 62db 

D.C. Current 10uA, 250uA, 2.5mA, 
25mA, 250mA, I10A 

A.C. Current 10A 

Resistance 4 Ranges 


pea) DC+3% AC+4% 
‘ ize 180mm x 134mm x 79mm 
Trade Price $35.00..P%.. Weight 1.3kg. 


Packing and freight $1.00 complete with Leads, Batteries and instructions 


STOCKS NOW AVAILABLE 
"UNIVERSITY FAMOUS MVA/4 


20,000 ohms per volt. , 
Diode protected me ees TE 
Full range multimeter | Oe rina 

pe w w ne wi: 
Fulll size 4 3/16” x 6 | oo ars ‘nico oe 
INCLUDING TEST LEADS & INSTRUCTION earn a 


price $44.50 Pus tax x 


Packing and freight $1.00 


UNIVERSITY GRAHAM 


INSTRUMENTS PTY. LTD. 
106 Belmore Road, Riverwood. N.S.W. 2210 
Telephones: 53-8758, 53-0644 (5 lines). 

Telegrams and Cables: Raquip, Sydney. 
VICTORIA: EASTERN INSTRUMENT 
ELECTRONIC SERVICE PTY. LTD. 
Suite 17, 67 QUEEN'S ROAD, MELBOURNE, VIC. 3000. 
Phone: 51-8503, 20-3294 
REPRESENTATIVES 


A.: Atkins (We Ay) Ltd., $.A.: Compar Distributors 
R gy Mark t Street, 
arke 
Dc, S.A, S000. 
Percy & Co, 


7000 : 
And 150 Wellin ton Street, Waterloo Street. 
LAUNCESTON, Tas. 7250. NEWST STEAD, Bris., 


Qld. ; MODEL MVA4 
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A READER BUILT IT—continued 


MODEL CONTROL TRANSMITTER 


Mr. P, Williamson, 11 Harley Street, Enoggera, Queensland, 

4051, submits a circuit for a solid state radio contro! trans- 

mitter. It has its own tone generator, but has also been used 
with an external tone generator. 


Here is a circuit of a radio control 
transmitter. It employs a Fairchild 
2N3646 crystal oscillator operating in 
the common emitter mode, followed 
by 2N3643 class C power amplifier 
(PA) stage, feeding a pi tuned circuit. 
The PA is switch modulated by an 
AC128 transistor, controlled in turn 
by a multivibrator using two AC125s. 

With a “Silvertone” receiver range is 
‘about 40 to 60 feet with 3 inches of 
antenna, and well out of sight (600yds 
plus) even with flat batteries and ?- 
antenna up. At 600yds the receiver 
current was still rising to almost its 
maximum, With an “OS Pixie” re- 
ceiver range with 3 inches of antenna 
is 150 feet and with full antenna is 
better than one mile (over open road). 

Modulation is accomplished _ by 
causing TR3 to switch on and off at 
the tone frequency of the multivibra- 
tor (TR1 and TR2), When TR1 is off 
(i.e., key switch open) TR3 is forward 
biassed to the negative line via the 
10K resistor and 1K collector load of 
TR2, Hence TR3 is turned hard on. 
This supplies almost the full positive 
voltage (9V) to the PA stage and car- 
rier is radiated continuously. 

When the key is closed transistors 


TR1 and TR2 turn on and off alter- 


nately at the rate and mark/space ratio 
set by the 27K resistors and the two 
.047uF capacitors. When TR2 con- 
ducts the 10K resistor is virtually con- 
nected directly to the 9V positive line 
and TR3 switches off, thereby turning 
the PA off. (No supply voltage to 
TR4), When TR1 turns on, TR2 is 
off, so TR3 turns on (as before) and 
carrier is radiated. The result of all 
this is that the carrier is turned on 
and off at the multivibrator frequency. 

This method of modulation is 
simple and provides _a modulation 
depth close to 100pc, Even more im- 
portant, it is economical of battery 
drain, a primary design requirement. 


0.t 


Relatively high current drain is neces- 
sary in the PA stage to achieve a high 


RF input power, so power must be. 


conserved in the rest of the circuit to 
give a reasonable battery life. The 
whole transmitter draws about 70mA 
when radiating carrier only. 

A feature of the circuit is that it 
uses cheap transistors throughout. The 
two RF transistors can be obtained 
from Fairchild for $2.00, including 
postage, TR4 should have a small 
heat clip on it, as it gets warm with- 
out it. 

Three versions of this unit have been 


IOTURNS fo 
18 B AND S\> 
5/8" DIA. (2 


Circuit of a simple field strength 
meter, 


built, all constructed on printed wiring 
boards fabricated by the photographic 
process, Other methods may be used 
but are not as neat. No shielding is 
necessary as long as the PA and occil- 
lator coils are well apart, preferably 
at opposite ends of the board. The 
original board was 2tin by 3in. 

If’ any readers are interested I can 
supply them with an undrilled circuit 
board and a layout diagram. 

The case is a_ two-piece folded 


aluminium type with dimensions of 
6in x 4in x 24in, The antenna is a 
68in unit advertised in 
Australia” by Homecrafts. 

For economy, an Eveready 276P 
battery is suggested, but one version 
used a 9.6V nickel-cadmium battery of 


“Electronics 


2N3643 
——————= 10K 


AERIAL 68" \I 
COLLAPSIBLE 


225mAH capacity. Replace the dry 
battery when its voltage drops to 
around 7V, or when range begins to 
suffer, which ever happens first. 

Coil Li consists of 74 turns of 24 
B&S enamelled wire on a tin slug 
tuned former, tapped at three turns 
from the positive 9V end. L2 is-three 
turns of flex over L1, in the same dir-. 
ection as Li. L3 ig nine turns of- 16 
B&S wire, 5/8in I.D., close wound. 
The trimmers are Philips beehive type. 
The crystal is a 27MHz overtone unit. 


To tune the transmitter proceed as 
follows. Position the oscillator slug 
half way out of the former, and set 
the trimmers to their mid position. 
Connect a 6V 50mA lamp between 
the 9V rail and the antenna. Connect a 
100mA meter in series with one of the 
battery leads. 


Adjust the slug for maximum cur- 
rent drain. If the current drain is 
much less than 70mA, say 25mA, the 
oscillator is not functioning and the 
100pF capacitor across L1 may have 
to be changed, Assuming normal cur- 
rent drain, the lanip should now be 
alight, or very close to it. Adjust the 
trimmer in parallel with the 22pF cap- 
acitor for maximum brilliance, then 
adjust the other trimmer similarly. 
Switch the transmitter on and off sev- 
eral times to check that the oscillator 
Starts reliably every time. If it does 
not, back off the slug half a turn and 
check again. (The oscillator coil tuning 
will be very broad.) 


Disconnect the bulb, extend the 
antenna fully and, with one hand on 
the case, adjust the trimmers for 
maximum output as shown on a field 
strength meter, (If you cannot borrow 
one of these, the circuit of a simple 
one is included.) Having peaked the 
trimmers, press the tone key, The 
reading on the field strength meter 
should drop to about half its previous 
reading, This indicates that the tone 
generator is working and modulating 
the carrier, 

T have also used this transmitter 
with a five transistor pulser for pulse 
proportional control, and another 
version with high stability audio oscil- 
lators for use with multi-channel reed 
receivers. 

If any reader would like to corres- 
pond with me about this transmitter, 
they may write to me at the address 
at the beginning of this article, I 
would welcome any suggestions readers 
may have for improving the circuit. 


+9V 


KEY SWITCH 
(MICRCSWITCH) 


2xACI25 


Circuit of the complete irantniiee Tone modulation is by means of the multivibrator involving T. Ri and 
TR2. With key up, an unmodulated carrier is transmitted; with key down it is tone modulated close to 100pe: 
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nist 


Z12 INTEGRATED 12-WATT 
HIGH FIDELITY AMPLIFIER 


Technical specification 
Output: Class B, ultra-linear, 
generous negative feed-back. 
Output Power: 12 watts R.M.S, con- 
tinuous sine wave (24 watts peak); 15 
watts R.M.S. music power (30 watts 
peak). 

_Frequency Response: 15 to 50,000 c/s, 
+ 1dB, 


Input Sensitivity: 2 mV KQ. 
Hera to Noise Ratio: Better than 


with 


Output Impedance: Suitable for 3, 7.5 
and 15 ohm Icudspeakers. Two 3 ohm 
speakers may be used in parallel. 
Power Requirements: 6 to 20 volts 
D.C. or Sinclair PZ.4 Mains Power 
Supply Unit. 


Quiescent Current Consumption: 15mA.: 


Size: 3in x 1#in x ltin (7.6 x 4.45 x 
3.2cm). 
Weight: 30z (85gm.). 
Ready Built and Tested with Manual, 
$13.60, plus sales tax. 
Z12 Power Supply, Ready Built, 
$13.60, plus sales tax. 


1C.10 INTEGRATED CIRCUIT 
10-WATT AMPLIFIER 
Specifications 

Output: Class AB. 10 watts peak, 5 
watts RMS, 
Frequency response: 5Hz to 100kHz 
++ 1dB. Total harmonic distortion less 
than 1% at full output. 
Power gain: 110dB (100,000,000,000 
times) total. 
Supply voltage: 8-18 volts. 
Sensitivity: SmV, Input impedance ad- 
justable externally up to 2.5m Q for 
above sensitivity. Size: lin x 0.4in x 
0.2in. 
Circuitry: 3 transistors in pre-amp; 10 
(including two power output) in power 
amplifier. Both sections are d.c. 
coupled, and a high level of negative 
feedback is applied over all. With a 
transistor cut-off greater than 500mHz, 
the pre-amp can be used as an RF or 
IF transformer and the whole IC.10 
used as a radio receiver without the 
need to add further transistors. 
Price, including application manual, 

$9, plus sales tax. 


Sinclair products for the electronic constructor — 


MICROMATIC 
WORLD’S SMALLEST RADIO 


Technical specification 
Size: 1 13-16in x 1 7-16in x tin (46 
x 33 x 13mm), 
Weight including batteries: loz (28.35 
gms) approx, 
Transistors: High gain silicon types. 
Circuit: Five stage reflex. 
Aerial: Self-contained ferrite rod. 
Earpiece: High-fidelity magnetic type 
for best possible quality. 
Battery requirements: Two Mallory 
Mercury Cells, type RM 675, giving 
extra long working life. 


Complete Kit with Instructions. 
$7 plus sales tax. 


STEREO 25 PRE-AMPLIFIER 
Technical specification 


obtained from 


Performance _ figures 
Stereo 25, two 


using the Sinclair 
Z.12’s and a Z12 Power Supply Unit. 
Sensitivity for 10 watts into 1.5 ohms 
load per channel. Mic.: 2mV into 50 

ohms. Pick up: 3 mV into 50 K 
ohms. Radio: 20 mV into 10 K ohms. 
Frequency Response (Mic. and Radio): 
25 c/s to 30 kc/s + 1dB extending to 
100 ke/s + 3dB, : 

Equalisation for P.U.: Correct to 
within + 1dB on RIAA curve from 
50 ¢/s to 20 ke/s. 

Tone Controls: Treble +- 12dB to 
—10dB at 10 ke/s. Bass +-15dB to 
—12dB at 100 c/s. 

Size: 64in x 24in x 2tin (14.5 x 6.3 

x 6.3cm) overall, plus knobs. 

Finish: Front panel in brushed and 

polished solid aluminium with solid 

aluminium knobs. Black figuring on 

front panel, 

Ready Built and Tested with Manual, 
$29.80, plus sales tax, 


nrc 


Sole Australian Agents: 


Q.14 HIGH FIDELITY 
LOUDSPEAKER 


New Design Principles 
New Materials 


Construction; The seamless sound, or 
pressure chamber and mounting baffle 
are of special high-density ultra-low 
resonance materials made possible by 
modern bonding and tech- 
niquies to ensure freedom from spuri- 
ous coloration, 


Loading: The Sinclair Q.14 has in in- 
put impedance of 8 ohms and will 
comfortably accept loading in excess 
of 14 watts, far greater than that re- 
quired for average listening require- 
ments, 

Frequency response: As the indepen- 
dently made test curve shows, remark- 
ably smooth response is maintained be- 
tween 60 and 15,000 Hz, 

Driver unit: This is a specially design- 
ed unit having exceptionally high com- 
pliance due to the method of cone 
suspension employed. It has a massive 
ceramic magnet of 11,000 gauss and 
aluminium speech coil, with the cone 
treated to ensure a brilliant transient 
response. 

Contoured pressure chamber: The 
shape of the sealed chamber has been 
determined mathematically to ensure 
forward sounding presence and free- 
dom from directional effect. Connec- 
tions at rear are marked for correct 
phasing. : 

Size and styling: The Sinclair Q.14 
measures 93in square on its front face 
by 42in deep from front to back, A 
separate base for free standing posi- 
tion is provided as well as a template 
for -wall or flush mounting. A neat 
solid aluminium bar inset is used to 
embellish the front. 


Price $29.80, plus sales tax. 


R.T.C. Recording Tapes 
High quality British product. Send 
for price list. All reel sizes available. 
In single, long, double and triple play. 


OTHER SINCLAIR PRODUCTS 
X20 P.W.M. 20 watt amplifier and pre- 
amp Built and Tested, $20.00, plus 
sales tax. 

X20 Power Supply, $12.60, plus sales 
tax. 


CENTRAL IMPORTS PTY. LTD. 


196 ADELAIDE TERRACE, PERTH, W.A. 


Manufacturer and distributor 
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PHONE 23-5103 


Enquiries welcomed 


A READER BUILT-IT—Continued 
SPEAKER GAIN CONTROL AND CONTOUR NETWORKS 


Mr. H. Swan, Bulimba Hostel, 
50 Brisbane St., Bulimba, 
Queensland, 4171, submits cir- 
cuits for constant impedance 
gain controls for use in voice 
coil circuits, and for a speaker 
contour network to smooth the 
response of a peaky speaker. 


The gain control was developed to 
control the volume of a pair of re- 
motely located stereo speakers operat- 
ing from a Pye stereogram, Constant 
impedance control was decided upon 
as I was not certain of the re- 
action of the input transistors to 
variable loads. Also. a four-year 


warranty had to be considered. — 


The fact that I had a_ two-pole, 
five position switch on hand settled 
matters. The volume is dropped in 
3dB steps. Standard 4W resistors were 
used. The suggested versions for 8, 4, 
and 2 ohms might be better with 
heavier resistors. 

(Editorial Note: In the case of the 
lower impedance systems — particu- 
larly the 2 ohm system — resistance 
losses must be considered. The cables 
should be kept as short’ as possible 
and made as heavy as possible, while 
the switch should be a good quality 
unit in which contact resistance will 
be consistently low.) 

The second idea is for a speaker 
contour network. This started when I 
was given a Mullard Mini Speaker en- 
closure. Not having the spare cash 
to buy a 6WR and a tweeter I de- 
cided to check how things would sound 
with the MSP 6TAX twin cone speaker. 

Results were not bad, but sounded 


24mrH 
APPROX, 


pe 15 OHM! 


A contour network to control 
a peak in the 3KHz region. 


a bit strident due, apparently, to the 
usual rise in output in the 2KHz to 
4KHz region, Thus I decided to try 
an idea suggested in the May 1968 
“Electronics Illustrated” (page 65), a 
damped LC network, resonant about 
the middle of this range, in series 
with the speaker. 

My coil former was 1ltin diameter 
and 7/8in wide. (Actually, it was a 
plastic spool that had held Yasaki in- 
sulation tape.) Cn this I wound 
about 160 turns of 16 gauge B&S 
enamelled wire. Inductance measured 
about 2.4mH. 

The speaker sounds very much 
smoother with this network. In fact, 
there is not much to choose between 
it and a Rola 8CMX fitted in a Briggs 
type drainpipe enclosure. The latter 
is somewhat fuller at the bass end, 
but there is little difference higher up. 

i | 


470 270 270 12m 


Constant impedance gain controls to suit four voice coil impedances. 


PHOTOMULTIPLIER TUBES 
HAMAMATSU TV CO. LTD. 


HIGH PERFORMANCE — LOW COST 


PM TUBE RESPONSE 


HTV-R106 1,600 to 6,500°A Critical Applications 
HTV-R136 1,600 to 8,000°A Wide range spectral response 
HTV-R1I66 1,600 to 3,200°A U.V. Range 


HTV-Ri96 4,000 to 12,000°A | Vis. and infrared range 
HTV-R213 1,850 to 8,000°A UY. to near IR Range 


OTHER TUBES AVAILABLE R212, 913A, 1P21, 1P22, P28 
9 Stage, side-on types, 11 pin base 


FOR FULL DETAILS PLEASE CONTACT 


Sole Australian Agents 


VARIAN TECHTRON PTY. LTD. 


Springvale Road, North Springvale, Victoria 
. Phone: 560 7133 
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With a BSR X3M 
‘compatible’ cartridge, 
almost any mono 


\ 
! 
| 
1 


92 


record playing 


equipment can take 


stereo records 


(without damaging 


them) 


TYPICAL RESPONSE CURVES TAKEN ON DECC 


me Heal sade 


Why compatible cartridges? 


An increasing number of record companies 
are now making stereo LP records only. 
Until now these records could not be played 
‘on a mono player without distortion and 
damage to the records. 

When playing stereo records the stylus tip 
‘moves vertically and horizontally following 
‘groove contours. Mono records have grooves 
which only move the stylus horizontally so old 
‘mono cartridges will not allow vertical move- 
ment of the stylus. Playing stereo records 
‘with old mono cartridges will damage the ver- 
'tical component of the groove irrevocably. 
The X8M ‘compatible’ cartridge, designed 
‘and perfected by BSR, is the answer to this 
‘problem. For a small outlay it allows you to 
‘play both stereo and mono records without 
harming either. Retail price, $6.00. 


BSR (A/ASIA) PTY. LTD. 
SOUTHERN SECTION INDUSTRIAL ESTATE 


ST. MARY'S, N.S.W, 
PHONE: 623-0375, 623-0376 


ELECTRONICS Australia, December, 1968 


TECHNICAL DATA X3M 


Output: 350 mV + 2 dB 


1 KHz test record Decca 
LXT 5346 at 1.2 cm/s : 


Frequency Response: See typical curves above 
Dynamic Compliance: 


Horizontal 3.0 x 10-* cm/dyne (+20%) 
Vertical 1.0 x 10-* cm/dyne (+20%) 


Equivalent Capacity: 800 pF 
Nominal 
Recommended Loading: 2 M. ohm 100 pF 
Stylus Pressure: 4-6 grammes 
depending on pick-up arm 
Measuring Temperature: 20°C 68°F 
Colour: Beige 


DISTRIBUTORS: 

GOLDRING ENGINEERING (A/ASIA) PTY. LTD. 
443 KENT STREET, SYDNEY, N.S.W. 
OFFICES IN ALL CAPITAL CITIES. 


Better sound reproduction 
begins with the new 


BSR MA/75... 


The MA75 is an expression of the craftsman- 
ship and engineering know-how that have 
made BSR the world leader. Check the 
features. It gives you a die-cast turntable, 


switch ‘pop’ filter, changer muting switch and Saleen aut core 
many other sophisticated ideas usually found gets best performance from 


only on much more expensive units. BSR Py SBS 


have done it again—and it’s their best ever. 


a ieee 
8 CUE/PAUSE LEVER 
; to raise or lower tone arm 
> 


a -——" gently, precisely 
ie 


TURNTABLE 
made in heavy 
die-cast alloy 


CLIP-IN CARTRIDGE 
HOLDER (optional extra) 
takes all standard 
cartridges— no soldering 


INTERCHANGEABLE 
SPINDLE 

for manual single play or 
automatic operation 


AUTOMATIC LOCK 
secures arm when not in use 


TONE ARM 
low mass, counterbalanced 
for very low pressure 
tracking 


CALIBRATED 
BiAS CONTROL 
adjustable for 
perfect tracking 


BSR (A’ASIA) PTY. LTD. SSoESAE ciSTRRUTORS sera) pry. 70. 


Southern Section Industrial Estate, N.S.W.: 443 Kent St., Sydney, 29-1275 


St. Marys, N.S.W. VIC.: 368 Little Bourke St., Melbourne, 67-1197 
: ie QLD.: 235 Edward St., Brisbane, 2-7010 
Phones: 623-0375, 623-0376 W.A.: 91 Hay St., Subiaco, Perth, 8-4988 


S.A.: 77 Wright St., Adelaide, 51-5117 
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Other Well Known Members .....Akai Tape Recorder..... 


¥ rKa s 


“ry 


SW-120A M-9 SW-120A SW-130 X-150D 
! 


All Solid State With Cross-Field Head Tape 
Recorder And System 


SW-130 
AA-5000 X-V 


The Perfect Custom Stereo Tape Deck. 


Professional Stereo Porta- 
Amplifier and Speaker System 


ble Tape Recorder 


AKAI ELECTRIC CO., LTD. — HIGASHIKOJIYACHO OHTA-KU TOKYO JAPAN 
N.S.W.: Magnecord Sales and Service, 210 QUEENSLAND: Magnecord Sales and 
Clarence Street, Sydney. Service. 399 Montague Road, West End, 
. Hy risbane, 
a CANBERRA ances Homecrafts, Petrie | sai: Magnecord Sales and Service, 8 


Arthur Street, Unley. 
VICTORIA: Magnecord Sales and Service, W.AG 


Magnecord Sales and Service, 579 
146 Burwood Road, Hawthorn, 3122 Murray Street, Perth, 
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ONE STRAY WIRE: TWO DEAD TRANSISTORS 


Transistor power amplifiers are notable for their compact- 

ness, their relatively modest temperature rise, their foten- 

tially high power output and low distortion. But they have 

one very disturbing feature — a tendency for the output 

transistors to fail if the output load is shorted or made too 

low in value. Why is this so and what precautions can be 
taken against it? 


The problem is encountered al] too 
frequently in two very common situa- 
tions: 

The first is in a hi-fi shop or in the 
home, where the person concerned is 
involved in a comparison between 
loudspeaker systems, experiments with 
cross-over networks or simply observ- 
ing the effects of a change in loud- 
speaker phasing. One stray strand of 
Wire is enough to create a short-circuit 
and, by the time the owner stops turn- 
ing up the volume control and realises 
that a particular channel]. is not work- 
ing, the damage is done. Two output 
transistors have developed internal 
shorts and need replacing, with all the 
usual involvements of type, time and 
money. 

The second situation involves guit- 
arists, the high-powered amplifiers they 
seem to favour and their habit of try- 
ing out One another’s loudspeaker 
systems — always at maximum 
volume. The risks of a short-circuit 
are present, as ever, but there is also 
a possibility that they may fail to 
notice that they are connecting to an 
amplifier a system which has only a 
fraction of the intended load imped- 
ance. The result can be the same — 
failure of the output transistors. 

In all these situations — showroom, 
home or stage—the basic cause of fail- 
ure is excessive peak current through 
the output transistors when operating, 
with input signal, into a short-circuit or 
an abnormally low value of load. 

One may well ask why transistors 
show this tendency and why they are 
apparently much less tolerant of 
abnormal] load conditions than valves. 

In fact, valves did have their share 
of troubles, particularly following the 
introduction of output tetrodes and 
pentodes. In this case, the problem 
had to do not with peak currents but 
with peak voltages. 

At the higher frequencies, loud- 
speaker impedance normally rises far 
above the nominal value and, under 
these conditions, a loudspeaker/trans- 
former combination presents to a valve 
output stage a load which represents a 
high inductive reactance, When the 
output valve (or valves) have a high 
internal impedance, high frequency sig- 
nal currents can set up across the out- 
put transformer primaty winding very 


high peak voltages, These, added to 
the already substantial plate supply 
voltage, can reach a total value likely 
to stress valve base and/or socket 
insulation. 

Operating such a stage with the loud- 
speaker accidentally disconnected is— 
Or was—an even more certain way of 
invoking trouble. 

The classic example of a valve prone 


DC SUPPLY TO 
RIGHT @ LEFT IK 
VOLTAGE AMPL, 
STAGES 


Figure 1: The protection cir- 
cuitry used in a Lafayette 
amplifier involves the 2SB-56 
transistor and the two SM-150 
diodes. High signal current 
through the l-ohm emitter re- 
sistor produces a voltage sutf- 
ficient to make the transistor 
conduct, virtually shorting the 
input signal. 


to failure in this respect was the all- 
metal 6L6 which, in the typical cir- 
cultry of the day, could easily create a 
peak voltage sufficient to set up an arc 
between plate lead and shell. Once 
started, that was that. 

To counter the problem, it became 
common practice to connect a resistor 
and capacitor in series across the out- 
put transformer primary winding, the 
values being chosen to limit the circuit 
impedance at high frequencies to a 
safer value, without affecting too much 
the high frequency response of the 
system, 

Subsequently, designs turned to the 
use of negative voltage feedback 
around the output stage, which had the 
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effect of reducing the apparent im- 
pedance of the output stage and also 
the magnitude of the peak voltages 
which it could develop across the out- 
put circuit under conditions of high 
load or no load. In fact, modern well- 
designed valve-type feedback ampli- 
fiers can be normally driven, with no 
load, with negligible risk of voltage 
breakdown. 

Valve-type amplifiers have never 
been very prone to damage by opera- 
tion into a short-circuited load, 

This is’ partly due to the fact that 
valves are generally and comparatively 
high impedance devices, not too easily 
provoked by the load conditions into 
delivering a self-destructive output cur- 
rent, 

Secondly, shorting the output ter- 
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minals of a valve amplifier does not 
present a load of zero ohms to the 
output valve anode(s). There will 
always be a minimum value of load 
contributed to by the “transformed” 
resistance of the secondary winding, 
the actual resistance of the primary 
and the leakage reactance, 

To be sure, output valves, driven 
hard under “shorted” conditions may 
be severely stressed and may exhibit a 
sharp heat rise, but the limiting factors 
already mentioned, plus the thermal 
inertia and the tolerance of valves to 
heat effects, will generally delay the 
onset of damage long enough for cor- 
rective measures to be taken. 

With transistors the situation is 
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quite different. Firstly, output tran- 
sistors are relatively low impedance 
devices in the sense that, with drive 
and operating into zero or an abnorm- 
ally low load, they can pass potentially 
destructive peak currents. 

Another point is that the active area 
of a transistor is extremely small and, 
despite provision to disperse the heat 
of normal operation, temperature rise 
in the junction area can be sudden 
and intense under overload conditions. 

The temperature rise may be suffi- 
cient to cause immediate and perman- 


Figure 2: This KLH protection 
circuit involves a 0.33-ohm re- 
sistor in series with the loud- 
speaker voice coil and a net- 
work back to the driver tran- 


sistor  emtitter. 
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ent destruction of the junction(s) or it 
may trigger a thermal runaway condi- 
tion which can produce the same 
ultimate result. 

Either way, the operator of the 
equipment may have little warning that 
anything is amiss, and little or no time 
to take corrective action. The ampli- 
fier goes dead and stays dead! 

In the first wave of transistor ampli- 
fiers, the mortality rate of output 
stages was fairly high and all con- 
cerned learned some of the more obvi- 
ous lessons the hard way. Manufac- 
turers learned that the time-honoured 
idei of gripping loudspeaker leads 
under a screw-head Ieft too big a 
chance for stray ends of wire to touch 
the adjacent screw or the chassis metal. 
Users learned that warnings about 
careless loudspeaker connections meant 
something. 

Over and above this, however, a Jot 
of attention has been given to protect- 
ing the output stage automatically 
against improper operating conditions 
or accidents of one kind and another. 

The most obvious resource has been 
to the use of fuses in two main posi- 
tions: 

(1) In series with the loudspeaker 
output terminals, so that the abnormal 
signal current which would flow 
through an unduly Jow value of load 
will automatically “blow” the fuse and 
open the circuit. 

(2) In series with the power supply 
to the output stage so that it will 
remove the voltage in the presence of 
a sustained abnormal current. 

In general, fuses are far from being 
a satisfactory answer to the problem. 
Of necessity, they have to be selected 


so that there is the smallest possible 
margin between the normal current and 
the current at which the fuse will open. 
Due to tolerance and fatigue problems, 
this leads easily to a situation where 
fuses open spontaneously under high 
but acceptable signal current peaks and 
the amplifier gains a reputation for 
blowing fuses. Furthermore, if the 
fuses are replaced by types having a 
high rating, either by intent or acci- 
dent, any protection that they might 
offer disappears forthwith. 

In any case, not even fast-acting 


2N2147(4) = 


type fuses have been able to offer the 
kind of protection that has been neces- 
sary for power transistors under gross 
overload conditions. Investigations 
have shown that destruction of a tran- 
sistor may be complete within a few 
microseconds after a gross failure 
situation is introduced. 

No practical fuse can cperate any- 
thing like as fast as this. 

The same remarks apply to circuit 
breakers which have been employed 
by some manufacturers, These pose 
less of a nuisance than fuses, in that 
they can be reset after operation. But, 
like fuses, they are far too slow in 
their action to afford protection against 
a catastrophic overload condition. 

In the June, 1965, issue of “Radio- 
Electronics,” Peter E. Sutheim  dis- 
cussed some of the protection circuitry 
which was then being incorporated into 
American-designed transistor power 
amplifiers and what follows is a con- 
densation of portion of this article, 
which will serve to illustrate a variety 
of typical approaches, 

The Lafayette circuit shown in 
figure 1 amounts to an_ electronic 
“shorter” rather than a “breaker.” The 
audio signal current in each output 
stage flows through the 1-chm emitter 
resistor of the bottom transistor of each 
stage. (Only one channel is shown; 
both share the same protection circuit.) 
This resistor therefore produces an AC 
voltage drop proportional to the voice 
coil current. The voltage is rectified 
into a negative DC voltage which is 
applied, after filtering, to the base of 
a PNP transistor. The emitter of that 
transistor is grounded through a sili- 
con diode, and its collector goes to the 
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power supply point for intermediate 
amplifier stages, 

If one or both of the amplifier’s 
output stages are working harder than 
they should (as they would if driven to 
severe overload, or if the speaker lines 
were shorted), the current through the 
1-ohm resistor is greater than it would 
be during normal operation, and the 
signal drop across it is higher. Hence 
the rectified negative DC is also higher 
-—— high enough to bias the protective 
transistor into conduction as it over- 
comes the threshold voltage of the 
diode in its emitter. 

As soon as the protective transistor 
conducts, it practically shorts the in- 
termediate-amplifier supply voltage to 
ground, This kills the drive to the out- 
put transistors. The time constant built 
into the R-C network between the rec- 
tifying diodes and the protective trans- 
istor makes the whole operation cycle 
on and off about twice per second until 
the short or overload is removed. This 
can go on indefinitely, according to the 
manufacturer, without harm to any 
part of the amplifier. 

A system used by KLH and illus- 
trated in figure 2, appears to work well. 
A 0,33-ohm resistor in series with the 
loudspeaker voice coil “samples” the 
signal output current and produces a 
voltage drop. From the “hot” end of 
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that resistor there is a negative feed- 
back Isop back to the emitter of the 
driver stage, through two parallel back- 
to-back silicon diodes. These, like all 
semiconductor diodes, have a small 
threshold voltage (usually about 
0.7 volt) that must be overcome before 
they can conduct in the forward direc- 
tion. Until then, they are effectively 
open circuits. 

This means that the loop is just not 
there at all until the AC “sample” is 
great enough to exceed the threshold 
voltage of the diodes. When the ampli- 
fier’s oulput current rises above the ex- 
pected normal maximum, the diodes 
conduct and throw heavy negative feed- 
back around the last two stages, re- 
moving almost all the audio drive to 
the output transistors. 

While this circuit has the advantage 
of simplicity, some engineers 
argue that it must introduce distortion 
on peaks as the diodes begin to con- 
duct. 

A simple and, fairly effective method 
used in a Knight (Allied Radio) tran- 
sistor amplifier combines overload pro- 
tection with thermal stabilisation. The 
output circuit (figure 3) is a balanced, 
single-ended-push-pull. class-B “half- 
bridge” circuit. The usual emitter re- 


sistors (usually about 0.27 to 0.68 
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Figure 3: Some Knight ampli- 
fiers have provided carefully 
selected lamps in series with 
the output transistor emitters. 
Their high positive temperature 
coefficient combats any moder- 
ately high current condition, 
but the lamps will act as fuses 
if the condition begomes gross. 
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where a sudden failure could be most 
embarrassing. It is diagrammed in fig- 
ure 4, 

A 0.3-ohm 10-watt wirewound re- 
sistor is in series with the speaker. 
Also in series, in the other speaker- 
lead, is a 0.24-ohm resistor, the pick- 
off point for a current-feedback loop 
to the driver transistor’s emitter. These 
resistances, with the 0.51-ohm emitter 
resistors in the lower transistor of each 
series pair, help to hold down the 
maximum current that can flow through 
the transistors in case of a short across 
the output with a high signal current 
to the output stage. 

Furthermore, as signal current in- 
creases, so does the negative current 


OUTPUT 
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Figure 4: In this Schober electronic organ amplifier a series resistor 
makes it impossible to put a dead short across the output transistors. 
In addiion, negative feedback reacts to the voltage across, and the 


current through, 


ohm) have been replaced by selected 
6-volt tungsten-filament lamps. They 
have a positive temperature coefficient 
(their resistance increases with temper- 
ature), so that as current through each 
output transistor increases and the lamp 
filament gets hotter, circuit resistance 
increases and tends to oppose the ris- 
ing current. At the same time, in- 
creased drop across the filament 
cancels some of the base-emitter for- 
ward bias, helping to hold down col- 
lector current. This amounts to de- 
generative DC feedback and helps keep 
the output stage stable with changes in 
ambient temperature, sustained high 
signal levels and changes in power 
supply voltage. 

The lamps’ thermal characteristic 
protects the output transistors against 
mild overloads. In case of a serious 
overload, the lamps will burn out, just 
like fuses, only faster — in about 70 
milliseconds, which is claimed to be 
fast enough to protect the alloy- 
junction output transistors used. 

A straightforward and very success- 
ful approach has been used by Schober 
in a 40-watt mono amplifier designed 
for electronic organ _ installations, 
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the output circuit. 


feedback to the driver, which tends to 
keep the drive (signal) current down 
to safe levels. 

The system is foolproof except 
when the output transistor junctions 
are already near their maximum 
temperatures. Then a further overload 
may be enough to push thein over 
the brink to destruction, 

At least one manufacturer (Eico) is 
unimpressed by the case made for 
output stage protection and claims that 
a really foolproof system would 
typically add $20 to the end-price of 
a typical stereo amplifier. They draw 
attention to a paper by an RCA 
engineer, M, S, Fisher, “Protection of 
Transistors in Class-B Audio Output 
Stages.” (I.E.E.E. Transactions on 
Broadcast and Television Receivers, 
Vol. BTR-10, No. 3, Nov, 1964.) 

This paper points out that the im- 
mediate cause of all transistor failure 
in this kind of circuit is too much 
current, whatever may have initiated 
the trouble (shorted output, high 
transients, etc.), Then: “Destruction of 
the transistor may occur in a few 
microseconds or less after the failure 
mode is initiated.” 
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The writer goes on to say that 
simple circuits can limit the drive 
signal or sense a too-low load imped- 
ance, but that is not enough. “The 
protection circuit should limit maxi- 
mum transistor current , . . To be 
reliable, the circuit should react more 
quickly than the fastest rise time of 
‘current expected, Current limiting 
should begin within a few micro- 
seconds after a failure mode is initi- 
ated, and the power supply should te 
disconnected within 100 microseconds 
after limiting occurs.” 

No fuse at a price within reason 
can do that. The only answer so far 
has been an ingenious —~ but compara- 
tively costly — “electronic circuit 
breaker” described in the same paper 
(see figure 5), It uses three transistors, 
one of which is a power transistor and 
requires some heat-sinking, a diode, 
five resistors and a capacitor. Its 
action is ideal, though, as shown by 
the curve in figure 7. 

Normally, when total current 
through R1 and Q1 is less than 3 
amperes, the circuit behaves like a low 
resistance in series with the supply line 
to the output stage. QI and Q2 are 
held in saturation by the bias develop- 
ed across R3. Q3 is off because the 
voltage across R4 is not high enough 
to overcome the offset (threshold) volt- 
age of Q3 and the 1N3754 diode in 
the base circuit. 

When the current drawn from the 
power supply through R1 and QI 
reaches a predetermined level (about 3 
amps in this case — point B on the 
curve), the resulting voltage drop V 
produces enough voltage across R4 to 
turn on Q3. The drop across R3 then 
increases, reducing the bias on Q1 and 
Q2 so that they start to cut off. As 
the voltage V increases to the value 
shown at point C in figure 6, Q3 be- 
comes saturated and QI and Q2 are 
cut off completely. When the voltage 
drop acrcss the breaker is between 
points C and D,. the breaker acts as a 
high resistance in series between 
power supply and amplifier. All this 
nappens in approximately 100 micro- 
seconds (figure 7), 

In will stay that way as long as the 
drop across RI and QI remains at 
point C (figure 7) or higher. A bleeder 
must te used to keep pulling current 
through the breaker, otherwise it will 
continually reset itself and destroy the 
output transistors anyway. The proper 
approach is to make reset impossible 
until the power supply has been turned 
off. 

For the most popular output circuit, 
four separate breakers of the kind just 
described are necessary for complete 
protection! 
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Figure 5: This RCA circuit can 
react to excessive current in a 
circuit and can break the circuit 
in less than 100 microseconds. 
It is effective but costly, remem- 
bering that a stereo system 
might require two or four such 
units. 
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Figure 6: The voltage versus 

current characteristic of the 

RCA electronic circuit breaker 
shown above. 
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Figure 7; The limiting and 

turn-off characteristics of the 

RCA electronic circuit breaker, 

plotted against timz in micro- 
seconds. 


Such ther was the thinking, three 
years ago, as set out in the “Radio- 
Electronics” article. It is reasonable 
to assume that many amplifiers sold in 
that period and in the hands of hi-fi 
enthusiasts will contain protection cir- 
cuitry along these lines. 


Fortunately and gradually — 
cutput transistor overload and de- 
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struction is becoming less of a problem, 
and for a variety of reasons. 

Perhaps the main one is that de- 
signers are now able to select tran- 
sistors offering higher ratings for a 
smaller number of dollars..A few years 
ago, to obtain the required orders of 
power output at a competitive price, 
there was little option but to use ger- 
manium power transistors at close to 
their limit ratings and to rely heavily 
on carefulness and protection to mini- 
mise the number of breakdowns. 

However, with improved manufac- 
turing techniques and quantity produc- 
tion, output transistor ratings have 
gradually increased and prices have 
fallen making it possible for designers 
to produce the desired orders of power 
output with transistors offering a 
greater margin, particularly in respect 
to peak current rating — this without 
an undue cost penalty. 

When this advantage is backed up 
by a careiul choice of operating 
voltage, power supply regulation (or 
limiting) and overload behaviour with- 
in the amplifier itself, it is possible to 
produce an amplifier which is able to 
withstand accidental shorting of the 
output circuit under signal conditions 
without suffering automatic destruction 
of the output transistors, When this is 
achieved, fusing can be employed to 
take care of longer-term situations 
involving prolonged excessive current. 

The Playmaster 115 amplifier, des- 
cribed in April, 1967, follows this 
general practice. Care should be exer- 
cised not to short the output circuit 
but, if it should happen accidentally, 
there is a good chance that the output 
stage will survive. 

On the other hand, this is not true of 
the more recent ‘10-plus-10” stereo 
amplifier. Designed with an eye to 
cost, dictating germanium output tran- 
sistors, a modest supply voltage and 
simple circuitry, there was no scope 
to build in any great tolerance to un- 
favourable load conditions. It is simply 
a matter of exercising care and NOT 
fiddling with the loudspeaker leads, 
with the amplifier in operation. 

Perhaps we can sum up all that has 
been said in the following terms: 


As a class, and for the reasons sét 
out, transistor power amplifiers tend to 
react badly to a_ short-circuit across 
their output terminals (or to very low 
values of load) under signal conditions. 

Some amplifiers have in-built protec- 
tion circuits, while others rely on 
generously rated output transistors to 
increase their tolerance to adverse load 


conditions. Still others, particularly 
economy designs, do not include such 
provisions. 


Overall, the position is still such as 
to justify the greatest amount of care 
in setting up or experimenting with 
transistor power amplifiers and certain 
basic rules are well worth observing: 

1. Don’t experiment with loud- 
speakers or their connections while the 
amplifier is switched on. 

2. Don’t switch the amplifier on, 
after you have made any changes, until 


“ you have double-checked for possible 


errors or shorts. 

3. Don’t try to operate the amplifier 
into loads significantly less than the 
minimum value specified by the manu- 
facturer, You may get away with it 
but, again, you may not. 

4. If your amplifier boasts in-built 
protection, bz grateful but don’t rely 
on it. Save it for “accidents.” ~| 
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Classical 


~ By. JULIAN RUSSELL 


Verdi's “Ernani” — unjustly neglected 


VERDI -— Ernani, Complete Opera. 
Carlo Bergonzi (Ernani); Leontyne 
Price (Donna Elvira); Mario Ser- 
eni (Don Carlo); Ezlo Flagello (de 
Silva); Fernando Iacopucci (Don 
Riccardo). The RCA Italiana 
Opera Orchestra and Chorus con- 
ducted -by Thomas Schippers. 
RCA Stereo LSC8006/1/2/3. 


Anyone who attends vocal compe- 
titioms must surely have heard “Er- 
nani, involami,” a famous soprano 
aria; but that will probably be all that 
they know of Verdi’s opera, for it is 
seldom heard nowadays—that is, out- 
side Italy. It was first performed in 
Venice in 1844, in London in 1845, 
and in New York in 1847. It then had 
to wait until 1903 for revival at New 
York's Metropolitan. It was recorded 
complete in 1960, but RCA’s is the 
first to follow that event, so far as I 
can trace, Certainly the first in stereo. 
To me this is unjust neglect because 
the work is full of good melodies, some 
of them as beautiful as any Verdi 
ever wrote. 

That it has a libretto which now- 
adays appears to be ridiculously ro- 
mantic does not set it apart from many 
other Verdi operas which suffer from 
the same failing. It was, by the way, 
adapted from a puzzlingly successful 
play by that arch romantic Victor 
Hugo. Its love interest, though extra- 
vagantly passionate enough to provide 
first-rate Verdian operatic material, 
must seem very novelletish to this cen- 
tury’s audiences. And it is the only 
opera I know in which the hero under- 
takes to kill himself when he hears a 
blast on a horn. 

It is presented complete, without 
cuts, in the RCA performance, a per- 
formance notable for beautiful playing 
from the orchestra and some impres- 
sive singing by the principals and 
chorus. Well worthy of notice is the 
conductor’s insistence on true pianis- 
simos, a feat not always easy to bring 
off ir directing Italian companies. From 
the very first bars, Schippers wins crisp 
articulation in the dotted rhythms and 
true Verdian surges of emotion as he 
goes along. Some might think the 
chorus a little backward in relation to 
the orchestra, but to me this offers 
no hardship when the orchestral play- 
ing is as gOod as you hear here. Ever 
Verdi's tum-tum accompaniments have 
a vitality that reminded me inevitably 
of Toscanini’s treatment of similar 
phrases in “Il Trovatore.” 

Carlo Bergonzi is my favourite 
Italian singer of the present genera- 
tion, and I was not disappointed with 
his performance in the title role, His 
voice is as sweet-toned as ever, his 
interpretation essentially refined — in 


102 


the best meaning of the word. Leon- 
tyne Price, too, is in famous form 
though she doesn’t, here, at any rate, 
match the variety of Bergonzi’s colour 
changes. Mario Sereni amd Ezio Fla- 
gello are admirable in their roles and 
the production is in the safe hands of 
Richard Mohr, who might, without con- 
descension, be described as America's 
John Culshaw. If you’re looking for an 
unhackneyed Verdi opera, prodigal in 
lovely tunes and excellently recorded, 
you should enjoy this RCA issue, 


* * * 


JULIAN BREAM—20th Century Gul- 
tar. Pieces by Brindle, Britten, 
Martin, Henze, and Villa-Lobos. 
RCA Stereo LSC2964, 


Julian Bream has an_ unassailable 
reputation both as a guitarist and luten- 
ist, and his admirers know they are in 
for a treat whatever he records. But 
what makes this new record of his dif- 
ferent from any other guitar recital 
available — at any rate, that I have 
heard—is his choice of program, For 
here he has selected works, for the 
most part by living composers, who 
have extended the instrument’s range 
considerably, 

As a rule, guitar recitals are some- 
what disappointing to all but guitar 
buffs, chiefly because of the paucity of 
ood material written specially for the 
instrument. Players usually fill out 
their programs with transcriptions of 
music written for other instruments— 
Bach scems to be the favourite—that, 
in my opinion, would have sounded 
better in their original form. Even a 
Segovia recital as a rule suffers from 
the introduction of such items which 
are generally included towards the end 
of a recital when one has already re- 
ceived the satisfaction of having heard 
peerless performances of work culled 
from the instrument's literature. 

This time, however, Bream has col- 
lected a program of works of impres- 
sive originality that exploit hitherto 
unheard-of effects by contemporary, 
though not necessarily 12-tone com- 
posers. Among these I found Britten's 
“Nocturnal” easily the most interesting 
and most enjoyabie. It is in the form of 
what might be loosely described as a 
set of variations on a theme of Dow- 
land and during its roughly 19 minutes’ 
duration, the composer describes the 
changing moods of one seeking sleep. 
Some are agitated, other reflective, 
some are even march-like, but all lead 
towards a gentle sinking into quiet 
slumber. To Bream, according to the 
sleeve notes, it is the finest work ever 
written for the guitar, and, with my 
limited knowledge of the full range of 
the instrument’s repertoire I am_ in- 
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clined to agree. It exploits hitherto un- 
heard sonorities, and covers a range 
of moods unmatched in anything I 
have ever heard composed for the in- 
strument. 

The truly avant garde item is 
Brindle’s “Ei Polifemo de Oro” based 
on a tone-row heard at the beginning. 
The fact that this work can be re- 
peated at will in one’s home will en- 
able the curious to trace the treat- 
ment of this row from bar to bar. But, 
despite the composer’s strict 12-tone 
discipline, his music never loses its 
strong Spanish flavour while reso- 
lutely avoiding the usual Iberian 
cliches. 

Generally speaking, I am not very 
keen about the music of the Swiss com- 
poser, Frank Martin. It is, to me, usu- 
ally very dry and cerebral, An opera 
of his I heard in Munich in 1962, “Le 
Vin Herbe,” based on the Tristan 
theme, seemed to me a very anti-Tris- 
tan—in the Wagnerian sense—exercise 
so boring that I found it difficult to 
stay awake, though it is not long. But 
he has written at least one very mov- 
ing piece, “Plainte,” in this recital, and 
the other three items in the suite are 
much less desiccated than the general 
run of the composer's work. 

Hans Werner Henze, represented 
here by his “Drei Tentos,” could be 
called an eclectic composer whose 
music should offer only small difficulty 
to those comfortable in the modern 
idiom. Here, although the composer is 
German, the influence is Italian, but 
again no cliches are used to evoke the 
local atmosphere. Villa-Lobos’ two 
studies are the most conventional pieces 
in the recital and use tuneful melodies 
as a basis to exploit the virtuoso possi- 
bilities of the guitar. 

1 had better warn those. who think 
of the guitar solely as an instrument 
on which to strum rhythmically either 
Spanish dance forms or accompani- 
ments to what nowadays pass for folk 
songs—how the term has become de- 
based during recent years!—that this 
disc will not appeal to them at all, de- 
spite the indubitable brilliance of 
Bream's playing. Indeed, there is not 
one really “pretty” bar in the whole 
recital. But there is not one uninterest- 
ing one either to those who are look- 
ing for a new experience, indeed one 
could truthfully say a new sound, in 
this delightful disc.. 


* * * 
SCHONBERG Complete Piano 
Music. Drei Klavierstucke, Op. 


11. Funf Klavierstucke, Op. 23. 
Sechs Kleine Klavierstucke, Op. 
19; Suite fur Klavier, Op. 35; 
Klavierstucke, Op. 33a and 33b. 
Glenn Gould, CBS Stereo SBR- 
235270. 

To all students of avant garde music 
this disc of compositions by the move- 
ment’s father will be a must. As a 
pianist, Glenn Gould is much more 
proficient than was the composer, from 
what is known of his playing. But this 
did not prevent him from adding some- 
thing new to the instrument's litera- 
ture. The recital goes all the way from 
the early Op. 11, three pieces which 
were, according to Gould's perceptive 
sleeve notes, “the first major test of 
the possibilities of survival in a musical 
universe no longer dominated by a tria- 
dically centred harmonic orbit.” From 
these, to Schonberg’s first work to be 
written strictly in 12-tone style, the 
Op. 25 Suite. 


I like best, even at this late stage 
of my musical development, the Op. 
19 in which you will hear six tiny 
pieces of Webernlike brevity and deli- 
cacy. But that is not to say that I 
did not, find the whole recital of ab- 
sorbing interest, even if some of it I 
didn’t enjoy very much. Gould plays 
all the pieces with passionate advo- 
cacy and displays a deeply perceptive 
appreciation of the composer’s aims and 
achievements in his copious and infor- 
mative annotations. If you follow him 
with a score, you will find the usual 
tendencies. to extravagancies, side by 
side with faultlessly logical interpre- 
tations. And he is mercifully silent 
vocally during this long recital. In- 
deed, during his recent recordings he 
seems definitely to have abandoned 
the irritating practice of humming and 
making other extraneous noises during 
the recording session. The engineering 
is first rate. 


* * * 


DVORAK — Symphony No, 9 in E 
Minor (From the New World), 
New Philharmonia Orchestra con- 
ducted by Antal Dorati. Decca. 
Phase 4 Stereo SKLA 4880. 

The London Symphony Orchestra 
conducted’ by Istvan Kertesz. 
Decca Stereo SXL6291. 


- Dorati’s version of this popular sym- 
phony is good. And moreover it has 
the benefit of the Phase 4 recording 
process which emphasises stereo spread 
—but not unnaturally—and focuses 
more than customary attention on or- 
chestral soloists. Kertesz is recorded 
by Decca’s orthodox but still fine pro- 
cess and is superb. Indeed I now find 
it, without: any’ qualifications at all, the 
best of all available both in the past 
and present. It might seem odd to many 
readers that, despite the innumerable 
accounts of the “New World” issued 
since the introduction of LP and later, 
stereo, I have for many years thought 
Szell’s old 78s| of the work the best, 
though admittedly its sound today 
leaves much to be desired. It was is- 
sued, by the way, on an old Plum 
Label, a cheap one of the period. 

. As a result: of having what many 
might regard as a prejudice firmly es- 
tablished. in my mind I have always 
used the Szell version as a yardstick to 
measure subsequent recordings. In 
future I shall always use the Kertesz. 
His tempos closely resemble Szell’s in 
so far as thev are never mannered, and 
the many difficult transitions from sub- 
ject to subject in the first movement 
are brought off without any jarring 
changes of gear. The little “knight’s 
move” theme in the first movement— 
I suppose it can be called the third 
subject—is: never clumsily retarded, 
though a fractionally slower tempo es- 
tablishes its character unassailably. 

Then again, the slow movement 
which lends itself so easily to triviali- 
sation when plaved sentimentally is de- 
livered here with all the nobility of 
which the music is capable. The cor 
anglais solo is rapt and never quavers, 
the brass superb in their dignity. The 

Scherzo is deliciously crisp and_ its 
steady tempo—which, however, never 
sounds as ‘if it is dragging—gives the 
movement added point. The Finale 
adds up to a climax, with every note 
of the counterpoint clearly discernible, 
of overwhelming intensity. It is the 
crowning achievement of Kertesz’ and 
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HIGH FIDELITY 


THE name is 


MAXAMP 30 is a fully transistorised stereophonic High Fidelity 
Amplifier using Silicon Transistors throughout. It is precision engin- 
eered and fullest use is made of printed circuits. It-will deliver 
continuously up to 15 watts of power on each channel and it looks 
as good as it is. Its polished wood cabinet with ‘Danish Silver’ 
scratchgrain control panel blends with any decor. 
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MAXIM. The ORIGINAL and unequalled High Fidelity Loudspeaker 
mini-system, Complete full-range Hi-Fi reproduction (45-20,000 c/s) 
—yet within shoe-box size and handling 8 watts. Meticulously finished 
enclosure in hand rubbed Teak or Walnut. 103” x 53”x 74" » 
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Musical instrument amplification (Electric guitars etc.) 
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Each of the six loudspeakers in this range covers the full audible frequency 
range, and mounted in.an enclosure of the correct design each is a complete 
High Fidelity system. There is a unit to suit every requirement—amplifier 
output, room size, pocket and personal taste—from the economical Axiette 8 
and TwinAxiette 8, through the more powerful Axiom 10 and Axiom 201, the 
Axiom 301, the world’s most advanced twincone 12” speaker, to the connoisseur 
quality hand-built Axiom 80 transducer and the triple element Triaxiom 1220c 
and 212c with built-in Treble control. 

If you choose an Axiom 201, 301 or 10, the unit’s performance can be further 
enhanced, if desired, by the later addition of Trebax High Frequency and Midax 
Mid-range units. 


GOODMANS MULTIPLE SPEAKER HIGH FIDELITY SYSTEMS 
For a very low distortion, high sensitivity loudspeaker system choose a 
Goodmans 3-way system, employing an Audiom Bass unit, and pressure- 
driven horn-loaded Midax mid-range and Trebax high frequency units, with 
crossover network and attenuators. 
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the LSO's integral recording of Dvorak 
symphonies, 

There seems to be little point in 
making a close comparison of the Ker- 
tesz and Dorati versions. Strangely, in 
England, Decca issued the Dorati only 
a month after the Kertesz. It is unde- 
niably good and the Phase 4 recording 
might appeal more than the orthodox 
process to those who wish to demon- 
strate the fidelity of their sets to ad- 
miring friends. All the first desk solo- 
ists receive their full share, and some- 
times a little more, of the spotlight. 
But whereas you will find only the sym. 
phony on the Dorati issue, the Kertesz, 
in addition to its other virtues, finds 
room for Dvorak’s “Othello” Overture, 
admittedly no great shakes as a com- 
position, but still well worth owning as 
a curiosity not easily found elsewhere. 
{ am afraid I didn’t have to do very 
much listening to plump heartily for 
Kertesz. 


x * 
ROMOLA COSTANTINO — French 


Piano Music. Pieces by Ravel, De- 
vom: Faure, E.M.L Stereo OASD 


Just why Miss Costantino chose the 
black and white version, admittedly the 
composer’s own, of such a gorgeously 
scored work as “La Valse,” I shall 
never know, unless she tells me. Miss 
Costantino is a Sydney-born pianist of 
Italian origin and is also one of the 
“Sydney Morning Herald’s” team of 
music critics. Her recital of French 
piano music is always immaculately, if 
a little coolly played. For that reason 
I liked her best in the two Pavanes. 
Ravel’s and Faure’s, and in some of 
the items of Debussy'’s “Suite Berga- 
masque.” 

Her playing of Ravel’s La Valse is, 
for the most part, impressive technic- 
ally, so good indeed that it makes one 
regret that she must have spent valu- 
able time on its preparation, time that 
might have been devoted to a more 
grateful piece, And while Laurence 
Godfrey Smith’s transcription of 
Faure’s pleasant little song, “Nell,” is 
competent, I can’t see that this, either, 
adds much glamour to Miss Costan- 
tino’s recital. My guess is that the 
two pieces were included because of 
their unhackneyed character. 


* * * 


SAMSON FRANCOIS — I Like De. 
bussy. Clair de Lune; Maid with 
the Flaxen Hair; Sunken Cathed- 
ral: La Plus que Lente; L’Isle Joy- 
euse; Minstrels; Pour le Piano; 
Danse de Puck and others. Capi- 
tol Stereo SP8658. 


Some of the annotations are as arch 
as the title of this somewhat uneven 
disc, For example: “With flaxen hair 
and cherry lips, she sits on the flower- 
ing grass singing a morning song. The 
composer is enchanted, and aren’t you 
glad.” To which my answer is, “No!” 
And again, and to me, still more of- 
fensively: this time about “The Sunken 
Cathedral”: “You see, it’s like this—the 
ocean (how did you guess?) is the home 
of the cathedral of Ys which, upon 
occasion, rises out of the ocean with 
bells tolling and priests chanting. All 
this Claude (note the hideous familiar- 
ity. J.R.) set to music full of wave 


after wave of Gregorian melody, 
medieval harmonies and other 
motifs.” 


You begin to get the idea? Yet the 
annotations do not reflect the quality 
of Francois’ playing which, apart from 
some expected mannerism by those 
who have heard him play before, is of 
a generally high standard. True, he sen- 
timentalises “Clair de Lune,” “La Plus 
que Lente,” and “The Girl With the 
Flaxen Hair.” But, as I noted above, 
this might have been expected, But his 
technical accomplishments in “Min- 
strels” are impressive and, though his 
choice of items tends towards the 
more popular, “The Sunken Cathedral” 
is added to give the program a little 
more welcome weight. The recital 
might perhaps be summed up.as De- 
bussy’s prettiest pieces for the most 
part prettily played. But, oh, those 
sleeve notes. 


* * * 


DEBUSSY—Iberia. 
ALBENIZ—Iberia. 
French National Radio Orchestra 
conducted by Charles Munch. 
Concert Hall Stereo SMS2494, 

These two suites share only a 
name in common. The Debussy is 
thought by many to be Debussy’s finest 
work for orchestra. The Albeniz is 
colourful, and was orchestrated by Ar- 
bos from a group of piano pieces by 
the composer. A factor that might ap- 
peal to buyers is the price of the is- 
sue, which is put out at a club mark- 
up. In the Debussy the French National 
Radio Orchestra play much more sensi- 
tively for Munch than they did at the 
concert I heard them give under that 
conductor in Paris in 1962, And it is 
perhaps only the brilliant clarity of the 
engineering that makes the first move- 
ment sound ever so slightly slack rhy- 
thmically. 

But what you lose on the swings 
here you gain on the roundabouts in 
the slow movement where this splendid 
definition makes the beautiful writing 
for divisi strings a delight. By the way, 
I found the whole of this side was 
improved by making a slight cut in the 
highs on my equipment. This done, the 
scented, evocative atmosphere of the 
second movement, entitled “Perfumes 
of the Night” becomes dreamlike and 
poetic. And I liked particularly the 
thin, extra-reedy French tone of the 
oboist, who has a very important role 
in the movement. 

There is no hint at all of rhythmic 
slackness in the Finale, which is pre- 
sented with the animation one finds in 
a town about to celebrate a holiday. 
The bustle is unforced, but a sense of 
expectancy pervades every bar of the 
lovely score. 

With a performance of the Albeniz 
that sounds genuinely Spanish in both 
feeling and rhythm, and is played with 
admirable technical and idiomatic skill, 
this makes a very attractive buy at an 
economy price. 


* * * 


CHOPIN—The Four Scherzi. Prelude 
Op. 45. Barcarolle, Op. 60. Viadi- 
mir Ashkenazy. Decca Stereo 
SXL6334, 


Vladimir Ashkenazy, who is making 
a welcome tour of Australia next year, 
offers dazzling performances of these 
difficult pieces. Without timing them, I 
would guess that he plays them faster 
than anyone else I have ever heard. But 
this might well be due to an illusion 
caused by the perfect articulation he 
uses which, no matter how fast he 
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plays, makes every note stand out in- 
dividually without pressing on the 
heels of its predecessor. And Ashken- 
azy’s is no mere use of the Scherzi as 
vehicles to display empty virtuosity. 
His readings are unquestionably valid 
at the tempos he has chosen. 

In only one of them might some 
hypercritical listeners feel that his 
reading is slightly on the heavy side. 
Personally, I have no quarrel with it as 
played here, for it is essential to take 
into consideration the natural tone of 
the modern pianoforte which varies 
considerably from those used in Chop- 
in’s day. If you're looking for a slightly 
more Romantic performance of the 
works, but one which still dazzles with 
its technical excellence, you may per- 
haps prefer Rubinstein’s record of them 
for RCA. Rubinstein is perhaps a 
trifle more Chopinesque, Ashkenazy 
rather more Lisztian in his interpreta- 
tions. But then Rubinstein is content 
to avoid the stunning effect of Ashken- 
azy’s blazing brilliance. 

That Ashkenazy is not lacking in 
romantic warmth—and no one who has 
heard his previous recordings of 
Chopin will suspect that he is — is 
proved by his delicious playing of the 
two extra pieces, the Barcarolle, and 
the Prelude, Op. 45. The whole disc, 
which is excellently engineered, will, 
in my opinion, long remain an out- 
standing example of modern Chopin 
playing. 

* * * 


VERDI — Falstaff. Complete opera. 
Tito Gobbi (Falstaff); Luigi Alva 
(Fenton); Rolando Panerai (Ford); 
Tomaso Spataro (Dr Caius); Ren- 
ato Ercolani (Bardolph); Nicolo 
Zaccaria (Pistol); Elisabeth 
Sch (™ Ford); 


Ww: 
Anna Moffo (Nanetta); Nan Mer- 
riman (Mistress Page); Fedora 
Berbieri (Mistress Quickly), Phil. 
harmonia Orchestra and Chorus 
conducted by Herbert von Kara- 
jan. World Record Club Stereo. 
$4380/1/2, 


There have been two other complete 
“Falstaffs” issued since the Karajan/ 
Columbia set first made its appearance 
in 1957—one for C.B.S. with Bern- 
stein conducting and Fischer-Dieskau in 
the title role, the other for RCA 
with Geraint Evans as the jolly knight 
and Solti as conductor at about the 
same time, though the latter has never 
been generally available in Australia. 
1 have, however, always preferred the 
Karajan set, even when it was, for 
quite a while, obtainable only in mono 
in Australia. And now that the World 
Record Club has reissued it in stereo. 
I find it all the more attractive. 

Gobbi is perhaps ever so slightly re- 
fined as the fat hero—Evans made him 
a much more earthy fellow—but he is 
unfailingly musical and a delight to 
listen to in every bar. Then there is 
the, to me, inimitable Schwarzkopf as 
Mistress Ford, her soft, top notes un- 
matched by any other soprano at the 
time or since, And Anna Moffo'’s de- 
liciously girlish Nanetta should not be 
forgotten. There is also Karajan’s ebul- 
lient handling of the ensemble, letting 
the rich humour of the music speak for 
itself instead of constantly digging one 
in the ribs to make a point as Bernstein 
is inclined to do. All things considered, 
I think the W.R.C. reissue of this great 
Opera an outstanding bargain at its 
club price. | 
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Public Address Units — Geiger Counters — Metal Locators — Decade 
Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 
Supplied for Projects in Electronics (Aust.), Wireless World, Practical 
Wireless, Electronics World, Electronics Illustrated, Practical Elec- 


tronics, etc. 


MULLARD STEREO 3-3 
Full kit .. .. .. 
(As per Mullard leaflet). 


1966 VIVM KIT. 
ELECTRONICS (Aust.), Feb., 1966. 
BATTERY CHARGER 1A 
ELECTRONICS (Aust.), Feb. 1966 
ese PLAYMASTER 116 and 117 
pee GUITAR AMP, 
Electronics Australia 
June 1967 — 40 watt 
July 1967 — 60 watt 


3-BAND SHORT-WAVE CONVERTER 
ELECTRONICS (Aust.), May, 1966. 


REGULATED POWER SUPPLY 
190-270V D.C. at 40 mA. 
ELECTRONICS (Aust.), June, 1966. 
R/C BRIDGE 
All-transistor 


Electronics (Aust.) 
May, 1966, 


Excellent frequency 
response. Low distor- 
tion figure. High in- 
put sensitivity. All 
controls’ self-contain. 
ed. 10 watts per 
channel. 


PUBLIC ADDRESS and 
GUITAR AMPLIFIERS 


10, 25, 50 and 100 watt 
nits 


3-BAND DOUBLE-CHANGE RECEIVER 
ELECTRONICS (Aust.), April, 1966. 


1966 3in CRO 
ELECTRONICS (Aust.), May, 1966. 


5 BAND DSB TX 


Electronics (Aust.), 
Nov., 1965. 


FOUR-CHANNEL AUDIO MIXER 
ELECTRONICS (Aust.) Feb., 1966 & 1967 


3-BAND 3-RECEIVER 
ELECTRONICS (Aust.), Nov., 1966 


TRANSISTOR MILLIVOLT | 
METER 


Electronics (Aust.), 
R, TV and H., Jan., 1965. 


leisure time 


and build 


PLAY MASTER STEREO 3 PLUS 3. COMPLETE KIT $52.65 


1967 MULLARD 3-3 
ALL WAVE STEREO 
7 AMPLIFIER 


1968 


AF. 
GENERATOR 


Phone 63-3595 
63-5973 


SOLID STATE | PLAYMASTER 122 W.B. TUNER 
TRANSISTOR TEST SET 1968 


E.D. & E. 


232 FLINDERS LANE, MELBOURNE, VICTORIA 
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MULLARD 10-10 || 50 & 144 MC 
STEREO CONVERTER 
AMPLIFIER KITS 


HI-FI 3 
| MONAURAL 
AMPLIFIER 


Phone 63-3596 
63-5973 


(SALES) 
PTY. LTD. 


AMPLIFIERS — PREAMPLIFIERS — TUNERS — CONTROL UNITS — 
GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS — 
RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY —— 
TRANSISTOR AND VALVE TYPES. 


MAJOR STOCKISTS OF ALL GENERAL RADIO & 
ELECTRONIC COMPONENT PARTS— YOU NAME 
IT — WE WILL QUOTE. 


POPULAR KITS - TOP QUALITY - LOWEST PRICES 


INSTRUMENTS 


. Sin wide range, 
- 1963, 3in cal. 
. Audio. 

1966. Sin. 
1968—Audio. 
Electronic SW. 
Wiband Preamp. 


MULTIMETERS 
and V.T.V.M.'s 


. 20K ohm/ Volt 
protected M/M. 
. Probe for ahove. 


NAWauUN= 


. Protected D.C. M/M. 


Meterless V/ meter. 
. A.C. Millivoltmeter. 
- AC. Solid State 

Millivoltmeter, 

Solid State A.F. 

Millivoltmeter. 


» Nolse Distortion 
Milllvoitmeter, 


43. 


41. G.D.0. wide range. 

42, G.0.0. adaptor. 

Trans. service osc. 

- Simple signal 
injector, 

. Transistorised signal 
tracer. 

. Transistorised ose, 

. Basic tese ose. 


« Transistor test 
oscillator. 


MISCELLANEOUS 
INST., ETC., KITS 

. 1960 Trans. Tester. 

+ 1968 Transistor 
test set. 

. Valve and Transistor 
tester. 

« Electronic 
scope. 

. Moisture alarm, 


. Electronic Pistot 
range. 


Stetho- 


81. Above-hi-power. 


82, No. 81 with 
simulated Ineetia. 


TACHOMETER UNITS 
83. 6 or 12v Std. 
84. 6 or 12v Mullard. 


8S. 6 or 12v with 
dwell angle. 
86. 


Tachometer and dwell 
angle unit for 
service stations. 


TRANSISTOR IGNITION 
87. Ro-Fo. 6 or 12yv. 


88. Hi-Fire 6 or 12v. 
(transformer). 


POWER CONVERTERS 

89. D.C.-D.C. 6Ow. 

90. 0.C.-0.C. 40w. 

91. D.C.-D.C. 40w. 
12v-——Input. 

92. D.C.-D.C. 70w 

12v—Input. 


126. 
127. 


128. 
429. 
130. 
131. 
132. 
133. 
134. 
135. 
136, 
137. 
138. 
139. 
140. 


141. 
142. 
143. 


100 watt std. 
stereo P.A. 


GUITAR UNITS 

10 watt std. 

25 watt std. 

35 watt std, 

SO watt std. 

70 watt (t). 
Playmaster 102. 
Playmaster 103. 
Playmaster 40w. 116. 
Playmaster GOw 117, 
Guitar fuzz box. 
Guitar Waa-Waa. 
Reverb unit, 

Guitar preamp, 


STEREOGRAMS 

Playmaster 105. 
Playmaster 106. 
Playmaster 107. 


183. 
184. 
185. 


186, 
187. 
188. 


Power Unit 110. 
Adaptor 110. 


Playmaster 119 
Adaptor. 


Transistor V.0.X. 
Tave Actuated relay. 


Mullard Trans Tape 
Amp. 


RECEIVERS 
TRANSMITTERS 
CONVERTERS 


RECEIVERS 


. Fremodyne 4, 
ri Fremodyne 4 


F. Soct only. 


. Synchrodyne. 
. Communications RX. 
. Deltahet RX. 


3 Band Double 


” Change S/het RX. 
. Explorer, VHF Tran- 


ststor RX 


CONTROL UNITS 
144. Playmaster No. 9. 
145. Playmaster No. 10, 


93. D.C.-D.C. 100w 
12v——Input. 


0.C.-D.C, 140w. 


. Transistor Geiger 
Counter, 


Light beam alarm. 


Standard V.T.V.M. 


+ Untercepter 5 Semi- 
+ 1966—V.T.V.M. 


omm. . 
+ 1967 All-Wave 


. V.T.V.M. probes. 


BRIDGES 
. Standard R/C. 
» 1966. RIC, 


1968 R/C and 
Signal Injector, 


TV INST. 's. 
Sweep and marker 
Generator. 

Dual sweep Gen. 


. Silicon diode 
sweep Gen. 


Sillcon dlode 
noise Gen. 


. Pattern Gen. 
. Trans. pattern Gen. 


. Wide range 
pulse gen. 


AUDIO INST.'S 
» 1960 Audio’ Osc, 
1962 Hi igh perf. 
audio 
« Crystal locked std. 
. Electronic ‘tuning 
standard. 
. 1965. Solid State 
audio osc. 
. Direct reading 
A.F. meter. 
Sq. wave Gen. 
36. 1967 transistor 
audio Gen. 
37. Adeltive frequency 
meter 


38. A.F. tone burst gen. 


SBA. 1968. Solid state 


Generator. 


R.F. INST.'s. 


6-band service 
oscillator. 


39. 


71. Transistor, 


7S. 
76. 


- Burglar alarm. 

» Flasher unit. 

. Transistor alarm, 
. Electronic switch. 
+ Photo Timer. 


. Direct reading 
impedance meter. 


. Electronic 
anemometer. 


. $.W.R. indicator, 


» Simple proximity 
alarm unit. 


Pipe and wiring 
focator. 


. Electronic 
metronome. 


- Monophonic organ. 


BATTERY CHARGERS 
69. Universal unit. 


70. 7 amp unit. 


REGULATED, POWER 
SUPPLIES 


9v. 


72. Transistor, fully 
Protected supply. 


73. 1966 H.T. unit. 


74. 1968 lab. t 


D-30v. supply. 


VOLTAGE / CURRENT 
CONTROL UNITS 
Vart-wate unit. 
Vari-tach. motor 
speed control. 


- 2KW auto-light 
dimmer. 

. 4KW auto, light 
dimmer. 

a Model train contro! 

unit. 


. Model train control 
unit with simulated 


24v—lInput. 


» D.C-D.C. 225w. 
24v—Input. 


HIGH FIDELITY 
AMPLIFIERS 
MONO UNITS 


. HFE 3. 
Mullard 3.3. 
» Mullard 5-10. 


Mullard 5-10 
transistor. 


. Transistor 20w. 
- Transistor 60w. 


STEREO UNITS 
. Mullard 2-2. 
. Mullard (v) 3-3. 
Mullard (t) 5-5. 
.» Mullard (t) 5-S. 

.« Mullard (v) 10-10. 
. Mullard (t) 10-10. 
Phitips Twin 10. 

. S.T.C, 10-10. 


. Wireless world 
transistor 20-20. 


. Hi-Fi 60-60. 
- Playmaster 
. Playmaster 
. Playmaster 
. Playmaster 
. Playmaster 
. Playmaster 
. Playmaster 
. Playmaster 
. Playmaster (t) 115. 
- Playmaster (v) 118. 


P.A. UNITS 
watt std. 
watt std. 
watt std. 


2-2. 

3 plus 3. 
unit 3. 
unit 4. 
twin 10. 
101. 

(t) 10S. 
(t) 113. 


146. 
147, 
148, 
149. 
150. 
151, 
182. 


104. 
112. 
120. 


Playmaster No. 
Playmaster No. 
Playmaster No. 
Mullard 2v. 
Mullard 3v. 
Philips Miniwatt.- 


Wireless world 
stereo system unit. 


PREAMP UNITS 


« Transistor—Mono. 
» Transistor—Stereo. 
« Transistor—Silicon, 


mono. 


. Transistor F.E.T. 


mono, 


» Transistor dyn. mic. 


mono, 


. Above-Stereo. 


Playmaster 11S 
F.E.T. Stereo. 


. Playmaster 118 mag. 
. Sound projector. 


. Trans, 


MIXER UNITS 
4 ch. 


(1966). 


. Trans——4 cn. 


(1967). 


. Valve-—4 ch. 


. Playmaster 


166. 
167, 
168. 
169. 
170. 
180, 


181. 


182. 


TUNER UNITS 

u/style. 
No. 71. 
No. 114. 


Playmaster 
Playmaster 
Playmaster No. 122, 
Playmaster No. 123. 
Philips Miniwatt. 

Trans.—-Long range. 


TAPE UNITS 
Trans. Preamp. 
Playmaster 110 (M), 


- 1967 All-Wave 
. 1967 All-Wave 


+ 1967 All-Wave 
. Transporta 
yi Sransistor 


2 
3 
5 
. 1967 All-Wave 6 
7 
7 
8 


Band. 
3 Band 2V RX. 


. 3 Band 3V RX. 

» Interstate 5 
. Versatile Mantel Set. 
. All-Wave Transistor 3 
. ABC, 3 
. 1968 F.E.T. 3 


TRANSMITTERS 


- 144 MHZ Sow. 


Linear Final. 


. 144 MHz 20W. 
. 144 MHz 7SW. 
. 144 MHz 18W. 
. 144 MHz S.S.8. 
. 3 Band A.M. 
. Basic 3 Band. 
. & Band. S.S.B. 


1967 S.S.8. 


CONVERTERS 
SO MHz. 


. 144, Miz. 
- SO and 144 MHz 


Grystal Locked. 


- 1965 S/W. 

. 1965 S/W 2 Band. 
. 1966 3 Band. 

. Basic S/W. 


V.F.O. UNITS 
Remote Unit. 

7,.8 and 9 H.F. and 
VHF. 


40. 182. Playmaster 110 (S). . All transistor. 


(SALES) 


E. D. & E. pry tt. 


232 FLINDERS LANE, MELBOURNE, VICTORIA 


Trans. wave meter. watt (t). 


Phone 63-3596 
63-5973 


Phone 63-3596 
63-5973 
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The choice of 70% 
of broadcasting stations... 


and every hi-fi perfectionist 


For the first time, the world famous heavy 
duty, professional quality P58H Magne- 
cord Turntable, already used by the 
majority of Australian Broad- 
cast Stations, is now avail- 
able complete with cartridge, 
arm and cabinet. The new 
Magnecord Studio Type Re- 
cord Playing Unit, named the 
Tempo P58H/AT, is designed 
for the discriminating audio- 
file who will settle only for the best. Per- 
formance specifications surpass even the 
‘finest record changers available. The 
combination of a high-torque hysteresis 
synchronous motor, with its low wow and 
flutter content, shielded magnetic cart- 


TEMP 


ridge, and fully balanced arm capable of 
tracking down to 1 gram, ensures abso- 
lute fidelity and maximum protection of 
your records. An attractively 
grained walnut veneer cab- 
inet with smoked blue-grey 
acrylic dust cover is de- 
signed to blend with your fur- 


nishing decor. 

SPECIFICATIONS: P58H Turntable 4-Speed 
Motor, 4-Pole, Hysteresis Synchronous 
Power Consumption, 15 Watt.Wow & Flut- 
ter 0.1% RMS Maximum. Turntable, 12” diameter aluminium 
diecast, 8.5 Ibs weight. AT1005 Pick-up Arm Dynamically 
balanced pivot bearings; Vertical height adjustment; Lateral 
balance contro!; Simple to adjust and operate; Plug-in 
fead shell; Plug-in audio cable. AT6 Cartridge Moving 
Magnet Type; Fully shielded; Tracking weight 1-5 grams. 
Response: 20 — 20,000 c/s + 2.5d0B; Output: 5mV at 
1000 Hz; Recommended load impedance: 50,000-100,000 
ohms. 


P58H/AT. PROFESSIONAL QUALITY 
RECORD PLAYING UNIT 


Available from 
MAGNECORD SALES & SERVICE 


210 Clarence Street, Sydney. Phone 29-1704 
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DOCUMENTARY RECORDS 


Reviewed by Glen Menzies 


A CHRISTMAS CAROL, based on the 
classic story by Charles Dickens. 
Bernard Miles and Company with 
the Bach Choir and the Jaques 
Orchestra conducted by David 
Willcocks. World Record Club. 
SMW 2007. (Stereo). 


This production is a delight from 
start to finish. Apart from his excellent 
work as the narrator, Bernard Miles 
makes a memorable role of the part 
of Scrooge. A’ ‘small band of actors, 
some of whom play several parts, give 
strong support. 

I have seldom heard music used to 
such effect as; it is here; the Bach 
Choir and the! Jaques Orchestra com- 
bine in helping to. make this an 
unusually beautiful’ and atmospheric 
presentation of the Dickens classic. No 
less than 10 well-loved Christmas 
Carols are heard throughout and 
Vaughan-Williams’ “Fantasia on a 
Theme of Thomas Tallis” is used to 
equally great effect. 

The well-known ghost scenes are 
treated skillfuHy. The ghosts are: suit- 
ably larger than life without descend- 
ing into the “hamminess” which is 
always a danger in this kind ‘of thing. 

The production itself must have been 
p:anned with some of the same care 
that goes into the recording of an 
opera in stereo—there is real fluidity 
of movement. The sound effects opera- 
tor is given plenty to do, but the 
sound effects themselves are never over- 
done, instead they help to create and 
sustain the atmosphere of the story. 

Altogether then, this is a splendid 
production of one of the best loved 
tales in the, English language. Although 
the cover note does not say so, I 
presume :that Bernard Miles had a lot 
to do with the production; and, of 
course, the musical direction by David 
Willcocks is impeccable. A Christmas 
record to treasure for many years to 
come, ky 

\* * * 

THE PRODUCERS. Music and Dia- 
logue from Mel Brooks’ motion 
picture, featuring “Springtime for 
Hitler.” The original soundtrack 
recording, ‘with music composed 
and conducted by John Morris. 
RCA Stereo | LSP4008. 


Here is a really off-beat soundtrack 
album which is just as amusing as 
it is unusual and although it comes 
from a- crazy film, it actually makes 
for very coherent and always enter- 
taining listening. 

The whole Broadway show-biz thing 
is turned upside down in this story 
of an avaricious Broadway producer 
called Max: Bialystock whose account- 
ant, Leo Bloom, works out a cunning 


scheme to make big money from the’ 


, Production of a flop musical. In devis- 
ing it, they manage to send up plenty 
of hoary old traditions connected with 
Broadway show-biz 

It begins: with Bialystock and Bloom 
talking over the scheme and deciding 


to look for the world’s worst play to 
be produced by the world’s worst 
director. Hilarious auditions take place 
and a musical called “Springtime for 
Hitler” is their choice and from a 
line of excruciatingly bad singers they 
choose a pop ‘singer for the part , of 
Hitler. Lots of little old ladies are 
persuaded to take out big parcels of 
shares in the venture, but instead of 
being a flop it becomes a hit over- 
night. The love story of Hitler and 
Eva Braun is a riot and, incidentally, 
there is some good satire here on the 
Hitler-type mentality. 

I would imagine just judging from 
this album that the film is one of the 
most amusing since the heyday of the 
Marx brothers. The larger than life 
characters of Bialystock and Bloom 
are played brilliantly by Zero Mostel 
and Gene Wilder with the rest of the 
cast not far behind. 

The editing has been handled very 
well, and the dialogue remaining gives 
a good sense of continuity. No less 
witty and amusing is the film’s musical 
score by John Morris with a couple 
of catchy tunes tossed in for good 
measure. Jazz fans will enjoy the 
piano sequence which provides back- 
ground music for a cocktail lounge 
discussion between Bialystock and 
Bloom. 

Recording quality is also a cut 
above some of the other sound track 
recordings I have heard. The stereo- 
phonic sound spreads right across the 
room. The only criticism is that some- 
times, in order to hear all the asides 
of the dialogue, the replay level makes 
for rather loud music in some spots. 


* * * 


POEMS BY JUDITH WRIGHT read 
by John Clements with an intro- 
duction spoken by the author. 
Music for Pleasure. Mono 8047. 


I was pleased to see that Music for 
Pleasure had included this album in 
their first batch of releases, as it now 
becomes available to a wider public 
and at a very reasonable price. It also 
contains a good cross section of the 
work: of one of our finest poets, span- 
ning the years from 1946 to 1963. 

Judith Wright herself advised John 
Clements in the choice of the poems, 
taken from five different volumes: 
“The Moving Image — The Gateway 
— Woman to Man — The Two Fires 
—Five Senses.” More than enough to 
indicate that Miss Wright has a rare 
lyrical gift matched by a_ genuine 
depth of thought and feeling. Some of 
her work is quite challenging in its 
use of imagery and symbolism. 

In an excellent cover-note, T. Inglis 
Moore Says, in regard to the poem 

“Woman to Man”: “After the poems 
in ‘The Moving Image,’ in the ‘Woman 
to Man’ volume, the poet turns from 
time to the theme of. love, from the 
outward world to the inward one, 
from objective description to emotion 
and meditation. In the title piece, 
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passion and intellect, imagery and 
music, are all harmonised in a lyric 
of power and beauty. This is also a 
poem with a difference, since its focus 
is not on the lovers or love, but its 
consummation in the child.” 

I think that the words just quoted 
help to indicate the special quality of 
Judith Wright’s poetry and the prob- 
lems posed for the narrator, who must 
do more than merely recite the poems. 
This is something that Mr Clements 
does not entirely avoid doing with his 
essentially elocutionary style — of 
delivery. There are times when he 
seems to be addressing himself to an 
audience beyond the confines of my 
room. That the problems can be over- 
come we have learned from the series 
of poetry readings on the English Argo 
label. 

On the credit side, I enjoyed Mr 


Clements’ reading of poems like 
“Train Journey,” “The Surfer,” 
“Bachelor Uncle” and “The Metho 


Drinker.” The latter is a short but 
sharply observant poem which captures 
exactly the tragedy and loneliness of 
the drinker. 

From an historical point of view, 
this album has some importance, be- 
cause of the brief introductory remarks 
by Judith Wright herself at the start 
of side 1. o 


“INNERBOND” (Regd.) 


BONDED 
ACETATE 
FIBRES 


FOR PACKING IN 


SPEAKER ENCLOSURES 


A_new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 


“INNERBOND" is light, clean, dust free 
and easy to handle. Because ali the fibres 
are bonded “INNERBOND” will hang. as a 
“curtain and will not fracture or break 
down due to vibration, 


“INNERBOND" Is_odourless, highly resis- 
tant to attack by bacteria, OF ai fungus and Is 
sera repellent; at 16 
yd. has a nominal Advil of 1" 
at this density is recommended as a_pack- 
is in Speaker Enclosures for Sound Absorp- 
ion. 
STOCKISTS: 
ow Electronics Pty. Ltd.. 
ayer An Broadway Electronics’ 
ar Broadway and Ci Rd. 
NE: H. Magrath & Co. 
slams 208 Jittle Lonsdale St. 
BRISBANE” sti laleeine 
otte 
Wickham St., Fortitude Valley. 
Duncan Agencies, 57 Woodville 
sa ole Woodville: "General Accessories, 
81 Flinders St mire 
A.) Ltd.. ead 
baat! ixing OS NAB ti 1 Miinigan 


lyl . Pty. 
Soi’ General Accessories, 46 Milligan 
St. 


432 
Pty 


Pty. 


+ 123 
Xaehtics, 78 


HOBART: Homecrafts-Tasmania, 199 Collins 
St. 


if unobtalnable 
For 1 sq. yd. as above send $2.00 
For 2 sq. yds. as above send $3.75 
for 4 sq. yds. as above send $6.50 


Postage pale in Australla and Territorles 
o the manufacturers 


WONDER WOOL 
PTY. LIMITED 

87 James Street, Leichhardt, N.S.W., 2040. 

BOX S48 — G.,P.O.,. Sydney. 2001. 
Phone: 56-2780. 


NEW @Gézus/ 


IN HL-FI STEREO EQUIPMENT BY CLASSIC 
BASED ON THE PLAYMASTER 118 AMPLIFIER 


“$128.00 


This amplifier is based on the Playmaster 118 circuit as featured in “Electronics Australia” to which 
has been added the following features. 

Inbuilt high gain A.M. tuner with a coverage of 530 to 1,600 K.C. 

Loudness control giving bass boost at low volume. 

High and low filters (scratch and rumble filters), 

Provision for tape, record and play-back, with din connector. 

Provision for headphones with headphones-speaker switch. 

Input for microphone with jack on front panel. 

Calibrated dial available for all States, 

EM84 tuning indicator giving accurate tuning with ease. 

POWER OUTPUT: 9 watts per channel R.M.S. FREQUENCY RESPONSE: 20 to 20,000 cycles 
incorporating Ferguson O,P.412 grain oriented output transformers, VALVES USED: 4-6GW8, 12AX7 
or 12AU7, 6AN7, 6N8, EM84 and 2 silicon diodes. 


CABINET IN OILED WALNUT OR TEAK WITH METAL TRIM. 
(Cabinet and front panel of valve and transistor amplifiers with tuner are the same) 


Above amplifier and tuner less high and low filter, headphone and microphone inputs. 


$119.00 FREIGHT EXTRA 


NEW AMPLIFIER AND TUNER BASED ON THE 
PLAYMASTER 107 


‘MODEL €300V _ 


107 AMPLIFIER AND 


TUN SPECIFICATIONS 
U ER @ Inbuilt high-gain tuner with a frequency 
$85.00 a a coverage of 530 to 1,600KC. 


@ Two-channel tone control stage with 
separate bass and treble controls. 
© Switching facilities for peety and 
stereo or mono tape recorder for re- 
cord or play-back. 
vom tere meer @ Loudness control giving bass boost at 
low volume, 
@ Chassis plated and mounted in attrac- 
tive metal case finished in grey with 
cycles, control panel in silver and black with 


FREIGHT EXTRA 


107 A 
@® Output 5 watts per 
channel (10 watts), 
Ferguson output trans- 
formers with a fe- 
sponse of 30 to 20,000 


igs ej == i 
10 © O10 © ©! 
e Valves used: , of decane matching knobs and switches. 


6AN7, 8, dm @ Dimensions: 1344 in x SVin x I1in. 
adenine” and @ Fully guaranteed, 


The above amplitier supplied with the new Garrard 40 Mk I! Changer with Sonatone ceramic 
tartridge and diamond stylus and two Magnavox 8WR or Rola 8CMX Hi-Fi speakers. 


$132.00 FREIGHT EXTRA 


CLASSIC RADIO 


245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 798-7145 
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NEW ALL TRANSISTOR STEREO AMPLIFIER 
ULTIMATE IN DESIGN-LONG DEPENDABILITY 


USING ALL SILICON TRANSISTORS 


MODEL C 300A 
SPECIFICATIONS 


POWER OUTPUT: 12 watts per channel R.M.S. (24 watts 


total). 

FREQUENCY RESPONSE: From 20 cycles to 20,000 
cycles -—- 1dB. 

HARMONIC DISTORTION: Less than 1%. 

HUM_AND NOISE: Aux, 70dB, Mag. 50dB. 

INPUT SENSEEVEE Mag. 3mv. Aux, 1$0mv. Tuner 


50m 
EQUALIZED: Mag. RIAA. 
TONE CONTROL: Bass 50c/s + 12dB. Treble 10kc/s 


+ 12dB. 
LOUDNESS CONTROL: 50c/s 10dB. 


$110.00 


FREIGHT EXTRA 


SCRATCH FILTER: (High filter) at 10ke.s 9dB. 

RUMBLE FILTER: (Low filter) at S0c/s SdB. 

PROVISION FOR TAPE RECORDER, RECORD OR 
PLAY BACK WITH _DIN PLUG CONNECTION. 

dein SH FOR HEADPHONES WITH SPEAKER — 
HEADPHONE SWITCH 

INPUT FOR MICROPHONE WITH ‘JACK ON FRONT 


THE_CIRCUIT CONTAINS 24 SILICON TRANSIS- 
TORS PLUS 4 DIODES. 

MOUNTED IN OILED WALNUT OR TEAK CABINET 
WITH METAL TRIM. 


C300 AMPLIFIER WITH INBUILT TUNER 


The above amplifier can be supplied with an inbuilt A.M: tuner as illustrated on opposite page, with 
dial scale available for all States. $130.00 FREIGHT EXTRA 


NEW BOOKSHELF SPEAKER SYSTEMS 


PLAYMASTER .4 PLAYMASTER 
SUPER BOOKSHELF 


Using two of the new Magnavox 6WR 
Speakers with ultra linear cones, and 
one 3TC tweeter. Dimensions: 184in 
x 10in x 8in. 


Available in 15 ohms or 8 ohms. 


$40.00 


MULLARD 
MAGNAVOX 
MINI SPEAKERS 


These units designed by 
Mullard and Magnavox 
engineers compare fav- 
ourably with imported 
B/S Speakers costing 
more than twice the 
amount and are ideal 
where space is limited. 
Incorporates the Mag- 
navox 6WR _ 6-inch 
Speaker and the new 
3TC M Il tweeter 
frequency. response, 50 
to 18,000 cycles. Power 
rating max, 8 watts, 

Available in 74 or 15- 


Incorporates the new 6in Philips 
Speaker and Magnavox 3TC tweeter. 
Frequency response 45 to 18,000 cycles, 
Power rating 10 watts. Dimensions. 
14in x 8in x 8in, 


Avaliable in 8 ohms only. 


$36.00 


3 ohm impedance, Post and Packing: N.S.W. $1.50. Post and Packing: N.S.W. $2.00 
Dimensions: 14in x $27 00 Interstate, $2.00. : Interstate: $3.00. 
84in x 8tin, ° 
Post and Packing: ALL SPEAKER UNITS FINISHED IN OILED WALNUT 
N.S.W. $1.50. OR TEAK WITH SILVER TRIM 


Interstate, $2.00. 
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SOUND THOUGHTS 


The original ADC cartridge was one of the first moving magnet playback heads produced in the 
world. ADC engineers adopted this design in 1960, which is so popular and CONVENTIONAL 
today, as it is a good compromise. A compromise, because it presents three serious problems:— 


(A) Moving magnets are relatively heavy, irrespective of their 
shape, thus the mass at the stylus tip (dynamic mass) is in- 
creased. 


(B) This increased moving mass will resonate with the vinyl 
disc within the audible range, and, to smooth out the fre- 
quency response, damping is required, which is undesir- 

able. 


(C) To obtain reasonable efficiency, both poles of the moving 
magnet must be placed between the four pole faces in the 
cartridge body, thus necessitating a fairly long cantilever 
(stylus arm), in order to give sufficient stylus clearance and 
to maintain the correct vertical tracking angle. This long 

The new ADC 550E cartridge cantilever is very difficult to make with adequate stiffness, 

to prevent resonance or decoupling without excessive mass. 


ADC realised that the moving magnet design concept was limited and invented and introduced 
their patented INDUCED MAGNET PRINCIPLE in 1963, which. features, all the advantages of 
the moving magnetic cartridge, but dramatically reduces the weight of the moving mass. ALMOST 
LIKE HAVING YOUR CAKE AND EATING IT, AS A NOTED REVIEWER PUTS IT 
(Audio, U.S.A.) 


The conventional moving magnet was replaced by a 
itself placed outside the system. 


Above problems could thus be overcome, 
tiny soft iron collar weighing far less and the “heavy magnet” 


It is most obvious that such a changeover was associated with a lot of “brain drain” and expense 
and that it would not have been made unless fully justified. 


The experts’ opinion and the popularity of ADC cartridges leaves little doubt and here are just 
a few quotes from leading high-fidelity publications, which refer to the new design concept:— 


AUDIO, U.S.A.: “A distinct improvement over preceding cartridges made by this company, which 
were also quite excellent. The method, whereby the stylus mass is reduced, is quite in- 
genious.” 

THE AMERICAN RECORD GUIDE, U.S.A.: “A strong jump up from that company’s previous 
moving magnets, which were themselves sonic advancements.” 

THE GRAMOPHONE, U.K.: “The effective mass as seen by the stylus is about as small as it 
could possibly be.” 

HI-FI NEWS, U.K.: “The use of a fixed magnet, separate from the moving system, liberated the 

stylus bar, which no longer has to carry the moving magnet.” 


J. H. REPRODUCERS PTY. LTD. 


293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 
TELEPHONE: 277-3066 


Exclusive Australian Representatives of ADC, U.S.A. inal KEF, U.K., and manufacturers of the 
popular J. H. SYNCHRONOUS TURNTABLE. 
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Aruntional and Christmas 


CHRISTMAS: MUSIC FROM WEST- 
MINSTER ABBEY. Westminster 
Abbey Choir conducted by Doug- 
las Guest (Master of the Choir 
and Organist). Simon Preston, 
Organ. Stereo, EMI OCSD-3636. 
Interest: Christmas of another era. 
Performance: Quiet, unhurried. 
Quality: Marred by extraneous 
noise. 

Stereo: Modest. 

The contents of this album have 
little in common with the familiar 
Christmas carols and even less with 
tinsel and sleigh bells. Led mainly 
by the boys’ choir, with occasional 
support from the adult choir 
and organ, these are songs of adora- 
tion for the Virgin Mother and the 
Christ Child: 

A Spotless Rose (Herbert Powell) 
—Sing Lullaby (Howells) — Here Is 
The Little Door (Howells - Chesterton) 
—Psalm Prelude, organ solo (How- 
ells) — I Saw A Fair Maiden (War- 
lock) Wither’s Rocking Hymn 
(Vaughn Williams) — Christmas Now 
Is Drawing Near At Hand (Vaughn 
Williams) — Whence Is That Godly 
Fragrance (arr. C. H. Kitson) —A 
Hymn To The Virgin (Britten)—There 
Is No Rose Of Such Virtue (Jouberr) 
—Carillon, organ solo, Murrill. 

Already of rather restricted interest, 
the appeal of the album is likely to 
be limited further by its technical 
shortcomings. Recorded, presum- 
ably, in Westminster Abbey, the entire 
performance is heard against a con- 
stant rumble of extraneous noise. Pre- 
sumably, the recording engineers elect- 
ed to put up with this, in order to 
preserve the atmosphere of the vast 
building and to retain the full dynamic 
range for the gigantic voice of the 
organ in Howell’s Psalm Prelude. 

Even with memories of the Abbey 
still fresh in my mind, this is the kind 
of realism that I would nevertheless be 
prepared to forgo. (W.N.W.) 

* * 


* 


IN DULCI JUBILO. Clare College 
Singers and Orchestra, conducted 
by John Rutter. Organ, Jeremy 
Blandford. His Master’s Voice 
(E.M.L.) Stereo OCSD 3634. 
Interest; Carols from Cambridge. 
Performance: Good amateur stan- 
dard. 

Quality: Average. 
Stereo: Good. 

As a collection of British and Euro- 
pean carols, this performance is pleas- 
ant enough, but it is difficult to be 
more than non-committal about it, 
since there are no special distingush- 
ing features about which one can be 
enthusiastic. That is, unless one takes 
into account the two carols written 
especially for this program by the con- 


ductor, John Rutter, which add an in- 
teresting touch. The performers are all 
amateur, and as such may be consid- 
ered of high standard, but their per- 
formance suffers from the faults of 
most amateur performances — lack of 
precision and poor enunciation. As I 
said before, pleasant enough, but not a 
disc one can get enthusiastic about. 

Shepherd's Pipe Carol (Rutter) — 
Infant Holy, Infant Lowly — Angel 
Tidings — Quelle est cette Odeur 
Agreeable — Once in Royal David’s 
City — Il est. Ne L’Enfant Divin — 
Of the Father’s Love Begotten — I 
Saw Three Ships — Down in Yon 
Forest — In Dulco Jubilo — Nativity 
Carol (Rutter) Quem Pastores 
Laudavere — Rocking — The Twelve 
Days of sa guacae TAT) 


CHRISTMAS WITH ED AMES, With 
choir and orchestra, ai ed and 
conducted by Frank Hunter and 
Marty Gold. Stereo, RCA Dyna- 
groove LSP-3838. Also in mono 
LPM-3838. 

Interest: Pleasant Christmas music. 
Performance: Pleasing. 

Quality: Very good. 

Stereo: Used effectively. 

Ed Ames has a rich, well-modulated 
baritone voice well suited to this kind 
of album. With equal facility he copes 
with a couple of the more jolly Christ- 
mas songs, a number of the standard 
carols, a spot of recitation, a Negro- 
style carol and a protest number: 
Deck The Halls — Let It Snow — Oh 
Come All Ye Faithful — Away In A 
Manger—Do You Hear What I Hear? 
—Joy To The World—The Ballad Of 
The Christmas Donkey — Sweet Little 
Jesus Boy — I Wonder As I Wander 
— I Heard The Bells On Christmas 
Day — The First Noel. 

Backed by chorus and orchestra and 
cleanly recorded in the Webster Hall, 
New York City, this is pleasant listen- 
ing indeed and should prove one of the 
most popular. of this vear’s family 
Christmas’ abun: oy. ) 


PIPES AND CHIMES FOR CHRIST- 
MAS. Buddy Cole at the pipe 
organ. Stereo, Harmony HAS- 
142, Also in mono HA-142. 
Interest: Mainly pipes. 
Performance: Relaxed, capable. 
Quality: Good. 

Stereo: Modest. 

What does a well-known entertain- 
ment organist do when requested to 
produce a Christmas album? Be con- 
ventional. conservative or pull every 
trick in the Wurlitzer book? 

Buddy Cole has come up with a 
program which is nicely balanced be- 
tween the sanctity and gaiety of Christ- 
mas. The organ is not named but the 
voicings used range from a_ bright 
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church sound to theatre-plus-tremulant, 
and from gentle solos to sound that is 
quite massive. 

The titles: It Came Upon A Mid- 
night Clear—Deck The Hall — What 
Child Is This? — The First Noel — 
Jingle Bells —- O Tannenbaum—Good 
King Wenceslas — The Coventry 
Carol — Joy To The World—O Little 
Town Of Bethlehem—Adeste Fideles— 
Away In A Manger—We Three Kings 
—God Rest Ye, Merry Gentlemen — 


_ Silent Night. 


For what it is intended to be, a 
pleasant, wellpleyed al (W.N.W.) 


A MERRY CHRISTMAS AND A 
HAPPY NEW YEAR. The 
Korean Orphan Choir conducted 
by Chai Hoon Park. M.S.M. 
Mono. Word (Gospel Film Min- 
istry). WST-8361-LP. 

Interest: As per title. 
Performance: Refreshing. 
Quality: Some surface prickles. 

Over the years we have reviewed 
several albums of performances by the 
Korean Orphan Choir and the impact 
is always the same, excellent presen- 
tation, with freshness and appeal. Spon- 
sored by World Vision Inc. the choir 
was on its third U.S. tour when this 
recording was made. Of the 37 chil- 
dren in the choir, all between the ages 
of eight and 16, 13 have been involved 
in previous tours. 

The choir is conducted on this occa- 
sion by Chai Hoon Park, conductor 
at Young Mak Presbyterian Church in 
Seoul, Korea, one of the largest Pres- 
byterian congregations in the world. 

In their Christmas program, they 
present: We Wish You A Merry 
Christmas — Caroling, Caroling—The 
Morning Star—O Leave Your Sheep 
—At The Sweet Birth Of Our Lord 
—Birthday Of The King—Silent Night 
— Deck the Hall—O Holy Child We 
Welcome Thee — Angels O’er The 
Fields Were Flying—Sleep Of The 
Child Jesus—Lo, How A Rose — We 
Wish You A Merry Christmas. 

I understand that G.F.M. were not 
too happy with the local stereo press- 
ing of this album but the mono will 
pass muster with the treble control 
down just enough to take the edge off 
any surface crackles. The sound other- 
wise is well ines eae) 


CHRISTMAS SONGS. The Vienna 
Boys’ Choir conducted by 
Professor Hans Gillesberger. Decca 
(E.M.I.) Stereo SKLA 4891. 
Interest: German carols. 
Performance: Splendid. 

Quality: Good. 
Stereo: Well spread. . 
Since most of the carols here will 
be unfamiliar to the majority of Aus- 
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AGFA-GEVAERT 


3 OFA KIND WITHA 
DIFFERENCE 


@ PE31 


(PE31R & PE31K) Long Play Tape 
A hard wearing Long Play Polyester base 
tape that stands up to rough treatment, 
PE31 is especially designed for pro- 
fessional and semi- professional uses. 

PE31 is unaffected by changes in tempera- 
ture or humidity because it's tropicalised. 


PE31-PE41-PE65 
(in Cardboard Archive Box) 

Agfa PE (POLYESTER) tapes are avail- 
able in the famous cardboard swivel box. 
This pack allows you to file your tapes 
in a library fashion, 


Agfa Magneton Universal 
Mailing Cassette 

3” Agfa tapes are available in this 
attractive, unbreakable mailing cas- 
sette. This cassette is ideal for mail- 
ing to friends interstate or overseas. 


@ PE41 


(PE41R & PE41K) Double Play Tape 

The universal tape for all fields of applica- 
tion. A tape with great flexibility on a pre- 
stressed polyester base. This is the all 
Purpose tape for the amateur. As with all 
Agfa polyester tapes, it is unaffected by 
changes in temperature and humidity. 


Recommended for 4-track and 2-track 
recordings on home recording equipment. 
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PE31R-PE41R-PE65R 


(in transparent economy pack) 
The transparent economy packs are easy 
to store, and are very reasonably priced. 


accessories. 


Compact 
Cassette 


Also available are 
compact cassette 
C60 supplied with 
PE65 Triple-Pla 
tape and C90 wit 
PE85 unrecorded. 
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Write for FREE leaflet on Agfa Recording tapes and 
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I 


@ PE6S 


(PE65R & PE6SK) Triple Record Tape 
oe PE65 is so thin any spool of PE65 
WILL HOLD twice the length of longplay 
tape. This doubles the playing time. Like 
all Agfa polyester tapes, it has high resist- 
ance to wear and tear in spite of its thin- 
ness. The outstanding flexibility of Agfa 
PE65 ensures close contact with the record- 
ing head. Recommended especially for 
four-track recorders. 


a CC 
PE31K-PE41K-PE65K 


(in attractive Novodur Plastic Swivel 
Type Box) 

Perfect for the enthusiasts. This pack 
allows you to store your tapes in a neat 
compact library. The Novodur pack is 
attractive, and also permanently dust- 
proof and unbreakable. 


P.O. Box 48, Nunawading, Victoria. 3131 
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tralians and they are sung in German, 
I fear this disc will have only limited 
appeal. This is a pity, for the singing 
of the choir is of a quality which is 
unique. I know the expression “singing 
like angels” sounds trite, but I can 
really find no more suitable expression 
in this case. There is possibly no other 
group of young singers in the world 
which can equal the purity of tone, pre- 
cision of attack and fine control of 
dynamics of this group, but over and 
above these qualities there are more 
ephemeral qualities —- a sincerity and 
natural happiness — which makes them 
a delight to listen to. If you appreciate 
fine singing, I suggest you should try 
to get your dealer to play you a 
sample track or two—try the first track 
of side two, that old chestnut “Silent 
Night,” and see what a group of this 
quality can do with it. 

Track titles (English translations) are: 
A Beauteous Rose — In Dulci Jubilo 
— Joseph, Dearest Joseph Mine — 
Susani — Run You Shepherds, All To- 
gether —- Silent Night — Johnny — 
The Heavenly Gate Has Opened Wide 
— Hush, Hush, Hush — Come Hither 
Shepherds, All Together — It Soon 
Will Be Dark — Come, All You Child- 
ren — O Thou Gladsome. Full trans- 
lations of the words are given on the 
sleeve. (H.A.T.) 

* * * 


A FESTIVAL OF CAROLS IN 
BRASS. The Philadelphia Brass 
Ensemble. C.B.S. (Australian Rec- 
ord Company) Stcreo SBR235286. 
Interest: See title. 

Performance: Tasteful simplicity, 
Quality: Very good. 
Stereo: Normal. 

The instruments used here are two 
trumpets, French horn, trombone, eu- 
phonium and tuba and, since the per- 
formers ate all first desk players from 
the great Philadelphia Orchestra, one 
might have expected some display of 
virtuosity. In fact, the arrangements 
used are so simple and straightforward 
that they sound as though they came 
straight out of the Salvation Army 
hymnbook, Not that this is a bad 
thing — on the contrary, displays of 
virtuosity in a collection of Christmas 
carols might have seemed out of place, 
or even in bad taste. The tone of the 
instruments is, of course, superb. The 
25 carols in the selection include all 
the usual ones with a few lesser known 
titles, such as Lo, How a Rose B’er 


Blooming — Bring a Torch, Jeanette, 


Isabella —- O, Sanctissima ~—— The 
Twelve Days of Christmas. In the last- 
named piece, the band has their only 
opportunity to show their paces, with 
a lively arrangement by Andrew Kaz- 
din. ees * 


MORE FAMILY CAROLS. The Bach 
Choir with John Carol Case, 
baritone, and the Jacques Orch« 
estra conducted by David Will- 
cocks. Columbia (E.H.L) Stereo 
SCXO 6179, 

Interest: Familiar and unfamiliar 
carols. 

Performarice: Very high standard. 
Quality: Very good. 

Stereo: Well spread. 

The carols here have been choseri 
from those presented by the Bach 
Choir in a series of Family Concerts 
in London concert halls in recent 
years, The titles range from the very 


familiar (Hark the Herald Angels, I 
Saw Three Ships, While Shepherds 
Watched) to relatively unknown (In the 
Bleak Mid-Winter, We've Been Awhile 
A-Wandering, I Sing of a Maiden). The 
very generous program has 17 tracks 
in all. The singing is of a very high 
order, of fully professional standard. 
The technique adopted is to sing one 
verse in simple arrangement, then to 
continue with intricate descant pas- 
sages and elaborate harmonies. An 
excellent disc which will appeal to con- 
noisseurs of fine choral singing. Other 
track titles include: Psst Three o'clock 
-—-Up, Good Christian Folk—It Came 
Upon the Midnight Clear — Masters 
in this Hall—The Three Kings — 
Rocking (H.A.T.) 


* * * 


RUDOLPH THE RED-NOSED 
REINDEER, Gene Autry. Har- 
mony (Australian Record Com- 
pany) Stereo HAS 140, Available 
in Mono. 

Interest: C. and W. Christmas. 
Performance: For the young folk. 
Quality: Good. 

Stereo: Normal. 

Obviously intended for the younger 
members of the family, this one. None 
of the songs have a religious motive, 
but are all of the “Santa” variety. 
Veteran Hollywood cowboy Gene 
Autry sings them in country and west- 
ern style, with backing by a typical 
C. and W. group. The tune titles are: 
Santa Claus is Coming to Town — 
Here Comes Santa Claus — He’s a 
Chubby Little Fellow—Santa, Santa, 
Santa Rudolph the Red-Nosed 
Reindeer — I Wish My Mom Would 
Marry Santa Claus — When Santa 
Claus Gets Your Letter — Frosty the 
Snow Man — Everyone’s a Child at 
Christmas. Rosemary Clooney joins 
Autry to sing “The Night Before 
Christmas.” (H.A.T.) 


* * * 


CHRISTMAS WONDERLAND. Ron 
Goodwin and his Orchestra. Studio 
2 Stereo SCXO 7849, 
he Christmas standards in 
hi-fi. 
Performance: Bright. 
Quality: Excellent. 
Stereo: Excellent. 


If you want a collection of Christ- 
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NEWCASTLE 


NOW HAS 
A NEW HI-FI CENTRE 


All the best brands of quality equipment 


Leak @ Wharfedale @ Akai @ Sansui @ Ferrograph © 
Pioneer @ Kenwood ® Goodmans @ Peak @ Garrard 
and many others. 


SEE — HEAR THE “WALL OF SOUND” 
Headphones @ Radio components 
Public address equipment @ Spare parts ® Modules 


D Ynarnic Sound | 


587 HUNTER STREET, NEWCASTLE. PHONE 2-11788 


mas standards, competently arranged 
and skilfully played, this disc should 
please you. In addition to the above- 
mentioned qualities, it has the advan- 
tage of the excellent Studio 2 sound. 
Ron Goodwin is ome of the leading 
names in British light music at the 
moment, having been responsible for 
numerous film scores over the past 
few years. His orchestra has also 
figured in many fine discs released in 
the Studio 2 series. Titles are: White 
Christmas —- Rudolph the Red-mosed 
Reindeer -—— Silent Night — Sleigh 
Ride — Little Donkey — Have Your- 
self a Merry Christmas —- The Carol 
of the Drum — Jingle Bells —- Mary’s 
Boy Child — Winter Wonderland — 
Brahms’ Lullaby — The Christmas 
Song — The Christmas Tree — Med- 
ley of Carols. Obviously not for the 
sophisticated listener, but a good 
family disc. (H.A.T.) . 


t * ® 


THE OLD SWEET SONGS OF 
CHRISTMAS, Frank DeVol and 
the Rainbow Strings. Har- 
mony (Australian Record Com. 
pany) Stereo HAS 141. Available 
in Mono. 


Interest: Carols with string or- 
chestra. 


Performance: Pleasing, 
Quality: Good. 
Stereo: Two-channel variety. 


No less than 28 carols and songs 
are presented in this selection, pleas- 
antly played and nicely arranged. Re- 
leased on the low price Harmony 
label it represents excellent value for 
money, and the sound is of good qual- 
ity. The stereo separation is a bit ex- 
treme, being firmly split into two chan- 
nels with no fill in between. Titles 
include: Ring Christmas Bells — The 
First Noel — Jolly Old St. Nicholas 
— Joy to the World — Away in a 
Manger — Silver Bells — Jingle Bells 
—- Silent_ Night — White Christmas 


-~- We Three Kings —- Good King 
Wencelas — O Tannenbaum — Ad. 
este Fedelis -—-O Holly Night. Sur- 
prise inclusions are Toyland —- Skat- 


ers’ Waltz —- March of the Toys. 
(H.A.T,) 


@ Microphones @ 


AT LAST... lncomparable 
Tandberg Speaker Systems! 
TO MATCH... Incomparable 
Tandberg Tape Recorders! 


All Tandberg enclosures are magnificently finished in genuine Siamese teak. 
Frequency response is conservatively quoted in common with most TAND- 
BERG specifications . . . you must hear TANDBERG systems in order to 
make an honest and independant assessment of their acoustical perfor- 
.mance. When used with TANDBERG tape recorders these remarkable 
enclosures endorse the TANDBERG pledge of ‘‘completely natural sound 
reproduction”. Listen to Tandberg Speaker Systems at selected sound 
centres throughout Australia. Make your own appraisal today! 


The TANDBERG Bookshelf Speaker System 
Model 113/106-10. Frequency response is 
60-16,000 Hz. Separate woofer and 
tweeter. 7Va” x 9¥a" x 9%”. Price: $51.40. 


The TANDBERG Standard Speaker System 
Model 112/7. Frequency response is 
60-16,000 Hz. Unique oval woofer and 
separate tweeter. 20/2” x 10” x 10%”. 

Price: $78.70. 


The TANDBERG Deluxe Speaker System 
Model 114/116-8. Frequency response is 
45-16,000 Hz. Special bass reproducer 
and separate tweeter. 2742” x 11” x 138%”. 

Price: $104. 


Australian National Distributors: 
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INTERSTATE REPRESENTATIVES: 


N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 

Q'land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. 58 1422 
S.A.: Eilco Sales Pty. Ltd.,, 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 57 George Street, Launceston. Tel. 25322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 


116 ELECTRONICS Australia, December, 1968 


Instrumental, Vocal & Humour 


THE MUSIC OF GUSTAV HOLST. 
The English. Chamber Orchestra 
conducted by 
World Record Club Stereo S-4373. 
Interest: English string classics. 
Performance: Delightful. 

Quality: High standard. 
Stereo: Normal. ; 
This is a most delightful collection 

of light orchestral works by Holst in 
a performance which must be regard- 
ed as definitive, since it is conducted 
by the composer’s daughter, the fore- 
most living authority of Holst’s work. 
The English Chamber Orchestra is, I 
believe, drawn from members of. the 
great London orchestras, and . their 
playing here is of very high standard. 
The program comprises: Lyric Move- 
ment for violin and small orchestra— 
Brook Green Suite from string orches- 
tra — Nocturne from string orchestra 
—Fugal Concerto for flute, oboe and 
string orchestra — St, Pauls Suite for 
string orchestra, Holst may not have 
been a composer of the top rank, but 
his work was always elegant and de- 
lightfully melodic. World Record Club 
members are fortunate in being able 
to obtain this fine disc at the club 
price. at) re 


SOUVENIR OF GERMANY. World- 
re Series (E.M.I.) Stereo SCXO- 


Interest: Travelogue music. 

Performance: Expertly done. 

Quality: Very good. 

Stereo: Good spread throughout. 

The title of this disc should give 

sufficient indication of what it is all 
about. Folk tunes of various regions 
are presented by native performers of 
those regions. Bach band or choir 
appears only once in the. 16 tracks, 
so there is great variety in the pro- 
gram. The 16 titles are all in German, 
and most are fairly lengthy, so there 
is not sufficient space to give them all, 
but ‘here is a translation of some of 
the shorter ones: The Mill in the Black 
Forest — I Lost my Heart in Heidel- 
berg — Swabian Maiden — Where 
the North Sea Waves — Greetings to 
Kiel — The Fourmaster from Ham- 
burg — On the Weser — Oh Mos- 
elle. Quite a round trip, all told, and 
if you have fond memories of Ger- 
many, this disc will surely appeal 
(H.A.T.) mn * 


GREENSLEEVES: The Philadelphia 
Orchestra conducted by Eugene 
Ormandy. C.B.S, (Australian Re- 
cord Company), Stereo SBR- 
235276. 

Interest: Famous melodies. 
Performance: Has high appeal. 
Quality: Good sound, some sur- 
face noise, ; 

Stereo: Excellent spread. 

In this latest release in the seeming- 
ly inexhaustible supply of light clas- 
sics from Eugene Ormandy and the 
Philadelphia Orchestra, we have a 
shortened version of Vaughan Wil- 
liams’ Fantasia on Greensleeves; .two 
of Grieg’s Elegiac Melodies (1) Heart 
Wounds and (2) The Last Spring; an 
orchestral version of Schubert’s fam- 
ous Serenade; the inevitable “To A 
Wild Rose” of MacDowell (this seems 
to turn up on just about every light 
classic selection recently); the London- 


Imogen Holst. 


derry Air,. seemingly a: favourite with 
Ormandy, as this is the third time he 
has included it in one of his light 
classics selections; Intermezzo from 
“Cavalleria Rusticana”; a Rachmani- 
noff song without words called 
“Vocalise”; an orchestral arrangement 
of that favourite of amateur chorale 
groups, J. J. Niles’ “I Wonder as I 
Wander;” and the well known “Medi- 
tation from “Thais” of ‘Massenet. 

A very pleasant collection. and play- 
ed with all their usual brilliance and 
richness. of tone by this fine orchestra, 
one of the world’s greatest. Why an 
orchestra of this standard should spend 
so much of their time recording minor 


classics is someing of a mystery. but . 


light classics lovers at least should be 
profoundly grstetal, (ALA) 


DECCA STEREO SAMPLER 
ALBUM 1968, Decca (E.M.L) 
Stereo SXLA 6362. 

Intenesh Mixed classic and popu- 
ar. 

Performance: Bits and pieces. 
Quality: First rate. 

Stereo: Excellent. 

As a demonstration of the qualities 
of the Decca Phase 4 and Deramic 
recording systems, this disc is convinc- 
ing enough, but as entertainment the 
disc leaves a lot to be desired. Side 
one has all classic material from the 
Phase 4 repertoire, and although the 


* pieces represented are certainly inter- 


esting. and well performed, they are 
too bitty to be of any use for sustained 
listening. In five of the seven tracks 
we get short extracts from major works 
— not even complete movements in 
the case of the orchestral pieces — 
and only the “Exsultate Jubilate” of 
Mozart and three movements from a 
Haydn Divertimento have any sense of 
completeness. The other works repre- 
sented are Chausson’s Symphony in 
B flat — La Gioconda (Ponchielli) 
— Poem of Ecstasy (Scriabin) — Piano 
Concerto No. 2 (Brahms) — Symphony 
No. 9 (Mahler). 

Side 2 is more satisfying as enter- 
tainment, and features complete tracks 
from the Phase 4 and Deramic series. 
This has The Moody Blues singing 


Fuzzmasits 


JUST 


SOUND 
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“The Morning” — Laszlo Tabor and 
his Orchestra with “Romany Violin” 
‘— Gordon Franks and his Orchestra 
with “Love in the Open Alir” — Ronnie 
Aldrich and His Two Pianos with 
the London Festival Orchestra playing 
“You Only Live Twice” — Engelbert 
Fmberaioe’ singing “The Last Waltz” 
— Edmundo Ros and his Orchestra 
playing Pablo the Dreamer. In view of 
the widely separated appeal of the two 
sets of material, and the piecemeal 
nature of the classics side, I doubt 
whether E.M.I. will find many takers 
for this disc ra ae. ole 


THESE BONES ARE MADE FOR 
WALKIN’ — Trombones Unlim- 


ited. Libe Records (Festival) 
. Sterio SLYL-932,891, Also in 
mono. 


Interest: Trombones and pop. 
Performance: Rather ordinary. 
Quality: Very well recorded. 
Stereo: Good, even spread. 

There seems to have been quite a 
spate of trombone records recently — 
prompted, no doubt, by the success 
of Herb Alpert’s Tijuana Brass. 
But this album really has little to com- 
mend it. 

Lew McCreary and Dave Wells are 
the two trombonists involved and they 
play mainly in unison with the back- 


‘Ing of a Mariachi-type rhythm sec- 


tion and female voices. The arrange- 
ments are routine and the material, - 
on the whole, is uninteresting. Even 
attractive melodies like “I Will Wait 
For You” and “The Phoenix Love 
Theme” are treated with scant respect. 

This is, on all scores, a production- 
line album suitable only, I would 
imagine, for party-going trombonists. 
Even then, the short playing time of 
26 minutes would be a sizable deterr- 
ent. (T.F.C.) 

* * 


BRASS IN’ PERSPECTIVE. The 
G.U.S. Footwear Band conducted 
by Stanley § A, gton, 
L.R.A.M., A.C.R.M, Stereo, EMI 
Studio 2 SCXO-7865. 

Interest: Well known band. 
Performance: Dynamic. 
Quality: Excellent. 
Stereo: Very good definition. 
Kettering in Northhampton, Eng- 
land, can claim some distinction as the 
centre of England’s footwéar industry 


MARK IV Loy LAGE 
by (Faiz 


RELEASED, THE AMAZING, 


FUZZMASTER. A NEW DIMENSION IN 
FUZZ — TRANSISTORISED — VARI- 
ABLE 
BOOSTED. 


— GUARANTEED — TREBLE 


ONLY $20 


POST FREE ANYWHERE 


Send cheque, Money Order or Postal Note for 
- $20 direct to Claybridge Sound or write for 
. eC illustrated leaflet. 


163 Clayton Road, 
Clayton, Vic. 3168. Phone: 544 6171. 


VW7 


een | + it is of wider note as the home of 
the G.U.S. Footwear Band. 


In this new album, the Band turns 

BARDSLEY IMPORT TRADING C0 on quite a performance — One that is 
® notable not so much for its ultimate 

oe oe ala yar be —s the by en 

impact of the total sound. is is du 

74a IVY STREET, CHIPPEN DALE partly to the choice and atcaninesteal 


of selections, partly to the dynamic 


SYDNEY Telephone 69-8684 playing and partly to the “presence” 
of the recording itself. The Band is 
mot in a street or glade, or in an audi- 


In consultation with torium; much of the time they’re 

H. BEN WILSON, S.M.LR.E.E., M.LLCA., crowding right into the listening room! 

: . The titles: Sabre Dance — Belle Of 

Chartered Electronics Engineer. Phone: 69-8685. The Ball — National Emblem —Pup- 


pet on a String—Oh God, Our 
Help in Ages Past — Colonel Bogey 


Authorised Service centre for Quad. Goodmans, Rol- aM ie — The Black Domino — 

and Beocord, Labcraft and man rs. alling All Workers — Cossack Patrol 
y othe —Scherzo — O, Listen To The Band 

—Abide With Me. 

We specialise in high quality equipment including the oe fo give your hide Bi hed a 

new Quad Amplifier and Pre-Amplifier, Quad Electro- wi eee 

static, Goodmans Speaker Systems Beocord Tape Re- * * * 

corders, SME arms ADC cartridges and other Best MISSION: IMPOSSIBLE — Lalo 

Quality Brands. Schrifrin. Dot Records (Festival) 


Stereo SZL-932786 (also in mono) 
Interest: Themes from the TV 
series, 
Complete range ADC Cartridges and Styli Performance: Dramatic. 
uality: Excellent recording. 
BEST PRICES ANYWHERE Stereo: Even spread. 
Regular viewers of the exciting TV 
series “Mission: Impossible” will prob- 
ably recall the very dramatic music 


CONTACT US FOR SPECIAL PRICES which was composed by Lalo Schifrin. 
ON DEMONSTRATOR EQUIPMENT Film scores and TV themes rarely re- 


sult in satisfactory albums but this is 
only to be expected with functional 
music of this kind. This album is 
rather better than average in this re- 
gard. 

Lalo Schifrin, the Argentinian pian- 
ist, composer and arranger, has been a 
full-time writer in Hollywood since he 
left the Dizzy Gillespie Quintet at the 
end of 1962. During his time with 
Gillespie, he composed major jazz 
works like “Gillespiana” and “New 
Continent” and since then he has pro- 
duced numerous film and TV scores 

Schifrin is a mature writer with a 
highly developed sense of the drama- 
tic. His arrangements can be a little 
overpowering, but for “Mission: Im- 
possible” this was probably an advan- 
tage. 

All the pieces are short and the solo 
features are rather limited. Bud Shank, 


>~ DESCRIBES ere ee nicely oe alto 
solos on “Cinnamon” and “Barney 

THE FAMOUS Does It All” (the best track on the 
GRAMDECK albany while the SOM POG s pane 
an arpsichord can be heard on 

TAPE RECORDER “Operation Charm” and “The Sniper.” 


The playing time is 30 minutes. 
(T.F.C.) 
“i * * * 


MAGICAL MYSTERY TOUR—Bud 


see caer See : Special low price. Shank. Liberty Records (Festival) 
WITH PRE-AMP AND MICROPHONE a ee 
— ee eee Gee eee eee eee eee Interest: Pop-jazz. re: 
ASDIC STEREO SPECIALISTS Performance: Disappointing. 


Quality: Bright recording. 


74A Ivy Street, Chippendale, N.S.W. 2008 Stereo: Even spread. 
Please forward free and post free, your 16 page book on this Bud Shank is undoubtedly one of 
unique Tape Recordar. the finest alto and flute players on the 


scene today, his major qualities being 


technical expertise and a very high 

NAME) gsi 0 os cic ceca oe bs eee cw en eee ew vate wee ere er cncnce degree of consistency. 
Somewhat surprisingly, he had a 
ADDRESS: is ssaswias siewisre win eee F605 gw Sie Ba Ws SO TR ee aw Me sizable hit in the U.S.A. with his 
version of “Michelle.” This follow-up 
es ecee EEE CREE Te ee CORRE ae Poke State eee eeees LP has Shank playing, on one side, 


the tunes from the Beatles’ “Magical 
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THE IN SOUND FROM WAY OUT. 
Electronic music of the future 
created by Jean Perrey and Ger- 
shon Kingsley, Stereo, Vanguard 
VSD-79,222. 

KALEIDOSCOPIC VIBRATION: 
Electronic pop music from way 
out by Perrey—-Kingsley. Stereo, 
Vanguard VSD-79,264, 


Interest: Musicians and _ elec- 
tronics. 
Performance: With imagination 


and patience. 


Quality: Very clean. 
Stereo: Here, and there and there! 


Reaction to these two records will 
be a strictly individual matter. 

Te someone like myself, who has 
spent long years in electronic labs, 
there is an instant recognition of some 
sounds, speculation about others and 
wonderment at the patience of the men 
who have strung together so many bits 
to make a precise and coherent whole. 

To those with a predominantly 
musical background, attention will be 
focused on the arrangement of inter- 
play of sounds, some synthetic, some 
weird and others more reminiscent of 
Spike Jones —~ gone mad. 

To still others, it will be plain, 
stupid noise, quite unrelated to what 
they are prepared to accept as music. 

Without seeking to deny the right 


to any of these possible points of 
view, there is no gainsaying that the 
records combine a lot of electronic 
know-how, a lot of musical ability, a 
generous helping of humour and an 
even greater one of patience. 

Some of the sound has come from 
what the notes refer to as a keyboard 
instrument —- the Moog Synthesiser, 
paving the way for a remark about 
the whole thing being a Moog’s game! 
Another whole range of tones comes 
from the Jenny Ondioline, an instru- 
ment capable of producing “a waving, 
flowing sound.” Still other sounds have 
come from the laboratory, from tiny 
segments of tape, laboriously pieced 
together to produce exactly the re- 
quired pitch and tempo. 

Add to these melody lines, the back- 
ing of live musicians playing electronic 
instruments, plus sound effects, real 
and synthesised, and you have... 
music of the future. 

Perhaps it was because I played the 
records in the order above and had 
become used to the idea but “Kaleido- 
scopic Vibrations” gave the impression 
of laying the emphasis rather more 
on music and rather less on elec- 
tronics. Unless you want to be really 
“Way Out,” or don’t mind the cost of 
both albums, you’ probably get more 
mileage out of “Kaleidoscopic.” 
(W.N.W.) 


GUCDONUDNUGONANOUEESNGAUUENVGNCUTOLGHDACDDANGEREACLEANEROGEDGAERAOEASECDOTHOOUDRUTONSBONGSDOGECOSOCUDEASSDNNDRNSEAOCCOOSEOURODUSCONSNCUAUSEDANGDOUROONSSEUCODNCOROBGCOOGODUASONURLUSOERGUOEDAREUDOUUDL 


Mystery Tour,” together with five 
other contemporary pop tumes on the 
second side of the album. 

Unfortunately, the results are rather 
disappointing, and this applies particu- 
larly to the Beatles’ side. The 
musicianship is sound enough with 
fine players like Chet Baker, Dennis 
Budimir, Herb Ellis and Victor Feld- 
man in the backing group, but the 
arrangements by Bob Florence are too 
tense and dramatic. 

More importantly, I feel certain that 
the Beatles’ MMT tunes simply do not 
lend themselves to this pop-jazz treat- 
ment. It is noticeable that the arrange- 
ments on tunes like “Windy” and ‘T 
Say a Little Prayer” seem to sit easier 
in the overall context. 

On the whole, this album cannot 
really be Eee OrurTEn eee Eee) 


EXOTIC NIGHTS, Andre Kostelanetz 
and his Orchestra. CBS Stereo 
SBP 233535. Available in Mono, 
Interest: Exotic light classics. 
Performance:  Scintillating and 
precise. 

Quality: Excellent. 
Stereo: Normal. 

Andre Kostelanetz has assembled 
an interesting and unusual program for 
this disc. The program begins with 
“Brazilian Dance” by the contemporary 
Brazilian composer Carmargo Guar- 
nieri, a lively piece filled with the 
chattering Latin American rhythms. 
Next comes “Fantasy on Japan- 
ese Woodprints,” described as a recent 
work by the American Alan Hovha- 
ness, for xylophone and orchestra, and 
inspired by old Japanese woodcut 
prints, The scoring is as delicate and 
as oriental as the title suggests. Side 
one ends with more familiar fare, 
Mussorgsky’s “Dance of the Persian 
Slaves” from his opera “Khovant- 


china” but even here the oriental atmo- 
sphere sustains the exoticism of the 
program as a whole. 

Side 2 opens with part of a work 
by the almost forgotterr American com- 
poser Louis Moreau Gottschalk (born 
1829). This is the Allegro Moderato 
movement from his symphony “Night 
of the Tropics” — not a tremendously 
exciting work, but interesting and pleas- 
antly tuneful. The next track returns 
to Japan, with “Sea of the Spring” by 
the late Michio Miyagi. This 
beautiful work, evocative of Japan’s 
serenely lovely Inland Sea in the 
Spring, when the cherry blossom is 
in full flower, appealed to me as the 
best of this selection, It features a solo 
on the koto, described in the sleeve 
note as ‘an ancient Japanese instru- 
ment with 13 silk strings.” The last 
piece is “Cordoba” by Isaac Albeniz, 
from his “Cantos de Espana.” This 
justly popular piece, with its flowing 
melodies, will be known to most lovers 
of classical music. 

The Kostelanetz orchestra is not of 
full symphonic stature, but features 
fine musicians, whose playing is always 
precise and sensitive. The works pre- 
sented here are ideally suited to an 
orchestra of this size, except the Gott- 
schalk work, which was originally 
scored for a huge orchestra, and is 
played in a scaled down version here. 
Sound quality is Anes er 


THE DISCOTHEQUE DANCE 
ALBUM. Calendar (Festival) 
Stereo SR66-9531 (also in Mono). 
Interest: Party music. 
Performance: Very successful. 
Quality: Superb sound. 

Stereo: Well balanced. 
As the album title suggests, this is 
functional music, expressly designed 
for parties and the like. The excellent 
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If you want 


STEREO 
EQUIPMENT 


You'll deal better with 


H. B. RADIO SALES 
DECEMBER SPECIALS 


KENWOOD TK250 AMPLIFIER/ 
2 Wharfedale Golden 10 speakers 
in R2 teak cabinets—Dual 1009F 
player with Shure magnetic cart- 
ridge on platform, $386.00. 


KENWOOD 150 AMP, 2. Magna- 
vox 10in speaker systems in Teak. 
Garrard AT60 with Shure M44G 
on Platform, $275.00. 

TOKAI AMP. 2 Magnavox 8in 
speakers, Garrard 1000 Players on 
Platform, $98.50. 

NEW B.S.R. UA70 Stereo Changer- 
Player (or Garrard 50 MkII) on 
teak platform, $47.50. 
MAGNAVOX or ROLA design 
slimline cabinet with 8 W.R. (V.C. 
15, 8o0r 3 ohms) or 8 CMX 
speaker fitted .. .. .. .. $27.50 
Cabinet Kit only .. .. .. $10.50 


MAGNAVOX 10 W.R. and 3 T.C. 
Tweeter. with Crossover network 
in 2 C.F, cabinet 2” material $41.00 
12 W.R. in 3 cubic ft. cabinets 
$43.00 


GOODMANS design 3 CF Cabinet 
and Twin-axiom fo speaker, iin 
material .. .. .. .. 1. $55, 
Cabinet Kit and Speaker . $44.20 
WHARFEDALE design, 3 CF 
cabinet (R3) 2in material and Gol- 
den 10 speaker .. .. .. 
Cabinet Kit and Golden 
Speaker .. .. .. 1. we a. $ 
Special quotes for other 
Wharfedale or Goodmans speakers. . 
Available. in Maple, Walnut 
or Rosewood colours. Teak 
veneer $1 extra for Slimline and 
Bookshelf models. $3.00 extra 
for others. 


PLAYMASTER Bookshelf Speaker 
System. Complete, $31.00 
Cabinct kit only $7. 


AN other parts, Including spenkers, 
innerbond, etc., $16.00 . 
POINT 4. BOOKSHELF UNIT, 
complete kit of parts, cabinet, 
speaker, innerbond, etc., $25.00. 
Complete. Price $35.00. 
PLAYMASTER Super Bookshelf 
System. Complete, $43.00. 
Cabinct kit only $10.50. 


All other parts, {including speakers, 
Innerbond, etc., $25.00. 
Teak, $1.00 extra, 


Postage, N.S.W., $1.00; id., Ie. 
Vas., $1.40; other Staten $2.00; 


Send for Stereo Catalogue 


H. B. RADIO SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years 


103-105 Catherine Street, 
LEICHHARDT, SYDNEY 


Telephone 56-5580 


¥ Bue so tae et ae Bhs hs Re ta te tg te 
* Arrow Electronics 


offer you 


= Sound Suggestions 


for a 


Hi-Fi Christmas 
j See eo aaa ee ee ee ee Risso yea eS § 


Complete matched unit stereo 
systems 


1. FOR THE BUDGET CONSCIOUS 


Phodis transistorised stereo amplifier. 
Dual 1010F Turntable. Shure M44-7 


SANSUI MODEL 555 Solid state stereo 
amplifier continuous power 20 watts per 
channel — frequency response 20 to 
50,000 Hz at less than .1 per cent dis- 
tortion. Sensitivity for magnetic pick-up 
cartridge 2 MV. Has every desirable 
control facility including speaker switch- 
ing and damping factor switch allowing 
macthing amplifier to any speaker sys- 
tem. Top quality at budget price, Send 
for details and ‘Arrow Quote.” 


cartridge. Teak player base with 
Perspex top cover, 2 x Criterion 50 
2-way speaker systems. 

$265 


2. TREMENDOUS VALUE 


Lafayette transistorised stereo ampli- 
fier. Dual 1010F Turntable, Shure 
M44-7 cartridge, Teak player base 
with perspex cover. 2 x Criterion 2- 
way speaker systems. 

$274 


3. A FIRST CLASS SYSTEM 


Phodis stereo transistorised amplifier. 
Dual 1010F Turntable. Shure M44-D 


cartridge, Teak player rane at 
perspex cover. 2 x Whariedale super | KENWOOD TK250U solid state stereo 
8/RS/DD speakers in enclosure. amplifier. Continuous power 20 watts pee 
$276 channel — (0.8 per cent T.H.D.) fre- 
quency response. 20 to 50 KHZ plus or 


minus 1db. Magnetic pick-up input 


sensitivity 2 MV. 


cA. QUALITY PERFORMANCE 


Lafayette transistorised stereo ampli- 
fier, Dual 1015F player, Shure M31-E 
elliptical cartridge. Teak player base 
with perspex cover and 2 x Criterion’ 
50 2-way speaker system. 


$297.00 


All worthwhile control facilities. Clean 
appearance and clean suond, A_ proven 
amplifier for the Audiophile. Send for 
details and “Arrow Quote.” 


* 5, EXCELLENT VALUE 


Sansui 222 transistorised stereo ampli- 
fier. Thorens TD150A_ player. Shure 
MS55-E cartridge. Teak player base 
and perspex cover. 2 x Wharfedale 
Super 10/RS/DD Speakers in 2 cu. 


ft enclosures. $423 
. 6. TOP VALUE — LOW PRICE 


Sansui 555 transistorised stereo aoe 
fier. Dual 1019 player. Shure M75-E 
cartridge. Teak player base a 
perspex cover and 2 x Leak Sandwich 
Mk, IL Loudspeaker systems. 


THE AMAZING NEW QUAD 33 con- 
trol unit with 303 twin transistorised 
power amplifier. One of the very best 
stereo amplifiers available anywhere in 
the world. Unconditionally stable with 
any lead. Overall frequency response 20 
to 35 Hz at 16 ohm load less htan 1 
622 er cent variation. Hum and noise an 


= 


Incredibly low—100 db below full out- 
WANT THE BEST! HERE IT IS 


All_units in world top class. The 
NEW Quad 33/303  transistorised 
stereo amplifier. Thorens TD124 Mk. 
Il Turntable. E 3009 II Pickup 
Arm, Shure V15 on II stereo cart- 
ridge. Turntable base with perspex 
top cover. Two famous Wharfedale 
‘Airedale’ 3-way speaker systems. 


All for ONLY $1,389.00 


120 


ARROW ELECTRONICS 


Kent St. Hi Fi specialists established 20 years 


$ oe ey Phin tint iOtS Db 
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ut. Power output per channel 28 watts 
into 16 ohm, 45 watts into 8 ohms at 
less than .1 per cent distortion. A most 
remarkable amplifier — British electronic 
engineering at its very best. One glance 
at the inside of these units will convince 
you of the time and effort that has been 
lavished on the NEW Quads. Write 
for details. 


VISIT OUR NEW FIRST FLOOR 
SHOWROOM, 


FG OE Os CO CER ie OE CE CG AOE fl 


342 KENT ST. 
SYDNEY, 29-8580 


band, under the direction of trom- 
bonist Bobby Byrne, features some 
very well-known musicians like Doc 
Severinsen (trumpet) Tony Mottola 
(guitar) and Dick Hyman (organ) — 
all of whom record regularly for Com- 
mand, on which label this album was 
originally released. 

The arrangements are appropriately 
brassy and crisp, the music is gay and 
the tempos are all danceable. There is 
also plenty of variety in the tunes, 
which include “A Taste of Honey,” 
“I’m Henry VIII,” “King of the Road” 
and “Tonight” from West Side Story. 
One further advantage is that the music 
is virtually non-stop. 

Despite a rather. poor playing time 
of 31 minutes, this album. can safely 
be recommended to serve its purpose. 
(T:F.C.) 

* * * 


FERNANDO GERMANI. Organ re- 
cital at Selby Abbey. Yorkshire. 
Stereo World Record Club 
S-4329, 

Interest: As per title. 
Performance; Crisp, capable. 
Quality: A few surface crackles. 
Stereo: Conservative. 

Fernando Germani will need no 
introduction to anyOne with an interest 
in classical orgam. In this recital he 
uses the instrument in Selby Abbey, a 
Hill organ installed originally in 1909 
and rebuilt by Hill, Norman and Beard 
during the period 1948-50. The sound 
is always clear and remains so, even 
in climactic passages, despite a quite 
substantial reverberation time for the 
building itself. 

The program for the recital is as 
follows: Toccata 1 (Frescobaldi)— 
Canzona Quarto (Frescobaldi)—Con- 
certo In D-minor, BWV 596, Allegro, 
Largo, Finale (J. S. Bach)—Toccata 
V_ (Frescobaldi)—Capriccio Pastorale 
(Frescobaldi)—Concerto in A minor, 
BWV 593, Allegro, Adagio, Allegro 
(J. S. Bach). 

The motes contain comment on each 
item in the recital, on Frescobaldi, 
Bach and Vivaldi (from whose works 
the Bach concertos were transcribed) 
and on the organ itself. Altogether an 
album to be commended to followers 
of the ce ea a 


CONCERTO. The London Festival 


Orchestra conducted by Laszlo 
Tabor. Solo piano, Wilhelm 
Davos. Deram (E.M.I.) Stereo 
SMLA 710. 


Interest: Movie classic themes. 
Performance: Appropriately good 
humoured. 

Quality: Excellent. 

Stereo: Well spread. 

I suspect that only the conductor 
and the solo pianist take this collection 
Of “potted classics” at all seriously. 
The conductor has previously been 
associated with palm court type orch- 
estras playing Hungariam gypsy-style 
music and, no doubt, felt tremendously 
flattered when asked to conduct so fine 
a body of players as the London Festi- 
val Orchestra. The pianist plods 
earnestly through his scores while the 
Orchestra hams it up no end, Every 
One of the tunes has been featured in 
a film at some time — some having 
been specially composed for the oc- 


casion — but in the main they are 
themes from well-known _ classics: 
Piano Concerto (Grieg) — “Tristesse” 


Study (Chopin) — Cornish Rhapsody 
(Bach)—Nuns’ Chorus  (Strauss)— 


PP SPING AT 45 1pm eae ne 


EXTRASONIC VOLUME 1. Stereo 
45rpm. High Velocity Sound. 
Concert Recording CR-5033. 
(From Concert Recording, 10 
Caloola Road, Wentworthville, 
2145, N.S.W., Australia.) 


Interest: Organ “sampler,” 45- 
rpm. 

Performance: Leading theatre 
organists. 

Quality: Clean but some surface 
noise. 


Stereo: Normal. 

A special point of note about this 
new release on the Concert label is 
that it is a 12-inch LP stereo playing 
at 45rpm — the. first I have encoun- 
tered using this combination of size 
and speed. The idea, according to the 
jacket notes, is to secure an extension 
in high frequency response and a re- 
duction in distortion due to the pro- 
portional increase in the wavelengths 
of all recorded frequencies. 

An obvious penalty of using up the 
groove space more quickly is that play- 
ing time must suffer and, while this 
particular album contains about 24 
minutes of program, it does so by run- 
ning well in toward the label, where 
the hineal speed advantage compared to 
the average 33rpm LP must be quite 
small. In fact, if a 33rpm LP were 
to concentrate the same program 
material towards the outside, instead 
of letting it spread to make the disc 
look full, the overall advantage in 
average lineal groove speed might be 
much less than would at first appear. 

A problem that I sensed in watching 
the disc play is that 12in 45rpm 
LPs can afford less tolerance to warp 
than their slower-playing counterparts. 
An amount of warp near the edge 


that produces ordinary up and down 
movement at 33rpm can come close 
to throwing out of the groove any 
pickup which has more than a mini- 
mum of inertia, as well as increasing 
the stress on the tiny stylus tube. I 
had uncomfortable thoughts, too, about 
a possible increase in stylus wear 
and extra energy imparted to surface 


ps. 

Quality-wise the disc sounded com- 
mendably bright but a comparable 
Columbia’s 33rpm LP of Mr Black- 
pool (Reginald Dixon) sounded no less 
so — and with a quieter surface. 

All told, it would take more than 
this record to convince me that the 
Mt 45rpm format is really justi- 
ed. 

As far as the music itself is concern- 
ed, the album is a sampler of a dozen 
conventional 33rpm_ stereo LPs on 
the Concert label, featuring what 
they call “orchestral” organs. “Theatre” 
organs is the more usual term in this 
country. 

Among the organs recorded are sev- 
eral Wurlitzers, a Compton pipe/elec- 
tronic combination, a Christie, a Mol- 
ler, a dual-purpose Hill, Norman and 
Beard, a Morton, a Marr-Colton and a 
Wurlitzer/Hammond combination. 

The organists include Gerald Shaw, 
Eddie Weaver, George Blackmore, Bob 
Van Camp, Douglas Reeve, Jimmy 
Boyce, Roger Garrett, Don French, 
Vic Hammett, Dick Smith, Ena Baga, 
and Dick Schrum — all of them one 
would judge to be very capable musi- 
cians. As you might expect, the actual 
selections are theatre organ repertoire 
items. 

A very interesting record from 
several points of view. (W.N.W.) 
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Rhapsody on a Theme of Paganini, 
18th variation (Rachmaninov)—Piano 
Concert No. 1 (Tchaikowski)—Noc- 
turne No. 2 (Chopin)—The Dream of 
Olwen (Williams)—Moonlight Sonata 
(Beethoven)—Piano Concerto No, 2 
(Rachmaninoff). 

Naturally, only short extracts from 
the classic works are played here, and 
I imagine that the bulk of purchasers 
will be those who are wont to say, “I 
don’t go much on classics, but I like 
some of the tunes.” Those in this 
category will be well satisfied with this 
disc, as the orchestra plays in fine 
style, and the sound quality is of ex- 
cellent standard. (H.A.T.) 

* * * 


THE GREAT ARRIVAL — Sergio 
Mendes. Universal Record Club. 
Stereo SU-907. 

Interest: Brazilian music. 
Performance: very pleasant. 
Quality: Acceptable sound. 
Stereo: Evenly balanced. 

This was the first album which the 
Brazilian-born pianist, Sergio Mendes, 
recorded in America (for Atlantic 
Records) after his arrival there in 
1964. It does not feature the extremely 
popular Brazil °66 group, which 
Mendes subsequently formed, but it 
provides an opportunity to hear his 
piano, backed by big bands under the 
direction of Clare Fischer, Bob Flo- 
rence and Dick Hazard. 

Mendes is a very able pianist, 
especially on attractive melo- 
dies like Fischer’s “Carnival,” the 


Bacharach/David tune “Don’t Go 
Breaking My Heart” and Jobim’s 
“Bonita.” I also enjoyed “Tristeza De 
Amar” and the beautiful ballad 
“Here’s That Rainy Day.” 

Of the three arrangers represented 
on the album, Clare Fischer seemed 
to capture the elegance and melodic 
beauty of the songs best of all. On 
some tracks by Florence and Hazard, 
Mendes’ delicate piano playing was 
slightly overperformed by  over- 
arrangement, 

This is an atractive album designed 
for easy and relaxed listening. The 
playing fine is a points (T.F.C.) 


IN CONCERT. Ravi Shankar. (sitar) 
with Kanai Dutta (tabla) and Nodu 
G. Mullick (tamboura). Liberty 
(Festival) Stereo SLYL-932,856. 
Available in Mono. 

PORTRAIT OF GENIUS. Ravi Shan- 
kar, with various supporting ar- 
tists. Liberty (Festival) Stereo 
SLYL-932,859, Available in Mono. 
Interest: Indian music. 
Performance: Enthralling. 

Quality: Good standard. 
Stereo: Normal spread. 

The first disc listed above was made 
during a tour of the U.S.A. by Ravi 
Shankar in 1961. Presumably it was 
issued at that time, and this is a re- 
issue brought about by the present high 
tide of popularity of Indian music. It 
features two works, “Madhuvanti” and 
“Dhun in Mishra Mand.” The first is 
an afternoon raga. After the usual in- 
troductory Alap, (rather short in this 
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COMPLETE HI-FI 
RADIOGRAM-TAPE 
RECORDER 
ALL IN ONE 


MODEL TRO 


AS AN AMPLIFIER... 

@ Frequency response, 20- 
20000 cps. 

® 7 Watts RMS. output per 
channel. 

@ Distortion less than -25% 

@ Separate treble and bass 
controls. 


ASA RADIO... 

@ Being fully _transistor- 
ised, can be switched on 
all day at full output with- 
cut heat problems. Pro- 
gram can be recorded on 
tape without any external 
connections, 

AS A TAPE RECORDER... 

© Freq. response 30-18000 
cps. 

@ 3 speeds. 
indicator. 

@ Push button 

@ Superimposing. 

PRICES: © 

2, track mono, $159.00 

4 track mono, $169.00 

4 track stereo, $230.00 


RADIO TUNER CAN BE FITTED 
TO ANY OF THE ABOVE 
MODELS FOR $28 EXTRA. 


TAPE DECKS 
for the home constructor. 
COLLARO (Magnavox) tape 
decks complete with record/ 
play and speed change 
switch wafers fitted ... 
2 tracks, $48. 4 tracks, $55. 
SPECIAL LOW IMPEDANCE 
HEADS for transistorised tape 
amplifier circuits (Mullard) avail- 


able). 


CLASSIC TAPE RECORDERS 


93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 
Telephone 79-2618 


Meter _ level 


operation. 


ARMSTRONG 


Compare an Armstrong with any tuner, amplifier 
or tuner-amplifier of even remotely comparable 
price and you will find the Armstrong is not only 
the best value but the best. 


ae. ARMSTRONG 


MODEL 
426 
TUNER 
AMPLIFIER 


AMPLIFIER 


SPECIAL OFFER FOR 
PRE-CHRISTMAS SHOPPERS 


series 400 


AMPLIFIER AND CONTROL UNIT 
SECTIONS 421, 425, 426 


RMS Power Output 15 watts per channel, 4 to 16 ohms 
Music Power (IHFM) 20 watts per channel, 4 to 16 ohms 
Power Response 15 watts RMS, 20-20,000 Hz 
—1 dB. 
Frequency Response 20-—20,000 Hz+1 dB 
Harmonic Distortion Less than 0.5% at 1 kHz measured 
at 15 watts output+1 dB 
Crosstalk Better than 40 dB 
Channel Matching +1 dB 
Bass Control +10 dB at 70 Hz 
Treble Control +10 dB at 10 kHz 
Balance Control Maximum to zero each channel 
Rumble Filter —5 dB at 30 Hz increasing at 
lower frequencies 
Treble Filters . 6.5 kHz—3 dB, 10 kHz—25 dB 
: . 4.5 kHz—3 dB, 9kHz—40dB 
Loudness At 1 kHz reference (—20 dB) 
70 Hz+10 dB, 10 kHz+5 dB 
Tape Recording 
Output 400 mV Low impedance 
Headphone Output Suitable for all stereo phones 
Inputs Sensitivity Hum & Noise 
(reference 15W) 
Tape Playback 400 mV —70 dB 
Radio (421 only) 100 mV —60 dB 
Pickup 1. Ceramic 60 mV —55 dB 
Pick up 2. Magnetic 3.5 mV —55 dB 


A’ SCHAUB-LORENZ 


SCHAUB-LORENZ STEREO 4000 


A completely new stereo tuner/amplifier, fully 
transistorised with impressive performance, re- 
markable versatility and new distinctive styling. 

Four wavebands (VHF/FM, sw, MW, LW), 
31 transistors, 17 semi-conductor diodes, 2 recti- 
fiers, transformerless push- pull output. 18-watt 
output per channel, music power—2 x 25 watt, 
dimensions—54.4 x 8 x 28 cm, weight approx- 
imately 7 kilograms. 

For further information write to Recorded Music 


Salon. 


Empire’s 999VE- 


This Is the EMPIRE 999VE as “HIFI/Stereo Review" sees 


This Is also the No. 1 cartridge In jightwelght tracking 
ability as “HiFi Stereo Review’ ranks them 

Spectacular no matter how you jook at It. 

Frequency response, re Dg ig 

“HIFI/Stereo Review" it on the O dB Iine of 
the chart. “High Hoctits” describes it as ‘'a very smooth 
curve that femains, on the left channel, within plus 
2.5, minus 1.SaB, on the Wight channel, within plus 2.5, 
minus 2.008 f from 20 to 20,000 Hz.’ 

Or stereo separation. 


On the chart above. the lower curve. 

In igh, Fidelity'swords: “Separation on either channel 

reaches better than 30 dB at mid-frequencies, and 

remains better than 15dB from about 30 Hz up to 

18,000 Hz."’ 

Or that all-important tracking: ability. 

“HIFI/Stereo Review'' tested and compared all of today's 

Jight-tracking Cartridges pafore tt faced. ¢ 999VE No. 1 

“High Fidelity’ ted he required only 

o.a;eram stylus force to vraek the demanding bands 6 
and 7 BS test record STR-120 and the glide tone 

Bands of” ‘5 R-100.' 


Add it all up and you reach an inescapable conclusion. 


rhe: s 999VE is the best all-around stereo cartridge you 
buy, 


And you don't even have to take our word for it. 
Just released in the U.S.A., also available in Australia, 
Empire 888VE cartridge. 


Technical specifications: 

Frequency. response: from 6-32,000 cps. 
Cutput Voltage: 8.0 mv. per channel. 
Channel Separation: more than 30 dB. 
Compliance: 30 x 10 minus 6 x cm/dyne. 
Tracking Force: '2 to 2 grams. 


Stylus: .2 x .7 mil b-radial elliptical hand polished 
diamond. 


Terminating Impedance: 47,000 ohms. 
Stylus Replacement: S8BB8VE/ERD Pink. 
hg. sprice in Australia is almost the same as in the 


U.S. price: $S$9.90. 
Our Price: $60.00. 
Made in U.S.A, Sole Agents for Australia: True Fidelity. 


SOLE AGENTS FOR AUSTRALIA FOR WORLD'S BEST HI-FI STEREO EQUIPMENT 


RECORDED MUSIC SALON 
23 Collins Street, 
MELBOURNE 3000 
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TRUE FIDELITY 
C. PINCZEWSKI 
Tel. 63-6257 


case) Ravi improvises om two main Gat 
melodies in slow medium and fast 
Tintal, using a tala cycle of 16 beats. 
The second work is a lighter style of 
Indian music, based on folk melodies. 
To the Indian, this type of music has 
about the same significance as “light 
classics” has in the Western musical 
style. Two tablas are used, first Kharwa 
with eight beats, then a fast Tintal 
with 16 beats, The concert took place 
at the University of Los Angeles, and, 
although taken live, the audience is 
quite silent until the almost ecstatic 
applause at the end of each piece. 

The second disc was also recorded 
during a tour of the U.S.A., but the 
sleeve notes does not give a date or 
place. Presumably it is a quite recent 
recording. Side one has a quite differ- 
ent program from the one on the first 
disc, being a collection of short pieces, 
in some of which American flautist Paul 
Horn plavs a prominent part. For the 
Western listener, the presence of the 
flute does provide a more easily ap- 
preciated melodic line, and iit does 
not sound out of place. The pieces 
are: Tabla Rasa Ranga, played by flute, 
sitar, tabla, dholak, kartals and mar- 
jira — Dhun (see above) with sitar 
and tabla — Tabla Dhwani. with a 
short introduction from the flute fol- 
lowed by a solo disvlay of virtuositv 
on tablas by Alla Rakha — Song of 
the Hills, suggesting a lovers dialogue, 
with flute and  santoor _ intertwin- 
ing their melodies — Tabla-Tabla Tar- 
ang, using a set of tuned tablas — Gat 
Kirwani. a Dhrut Gat, with fixed 
melodic line in fast tempo. The whole 
of the second side is taken up by Raga 
Multani. 

For those fairly new to Indian 
music, I recommend the second disc 
rather than the first, for its more easily 
appreciated melodies and its variety. 
For more experienced listeners, either 
disc will make absorbing listening. 
(H.A.T.) 

* * * 


A TRIBUTE TO THREE GREATS. 
Rosalind Keene. Festival Stereo 
SFL-932,812, Available in Mono. 
Interest: Evergreens, 
Performance; Limited appeal. 
Quality: Sub-standard. 

Stereo: Of a kind. 
Despite her limited vocal technique, 

I understand Rosalind Keene has quite 

a laree following, due to her frequent 

television appearances, If you are one 

of those who feel “She has a nice 
voice” you will probably obtain many 
hours of pleasure from this disc, de- 
snite its drawbacks of mediocre or- 
chestral backing and patchy sound 
quality. The attractions are a collec- 
tion of the tunes made famous bv 

Grace Moore. Deana Durbin and 

Gladys Moncrieff, comprising: One 

Night of Love — I Was Dreaming 

Waltzing in the Clouds — Rackety 

Coo — Beneath the Lights of Home 

— Love Will Find a Wav — Spring 

in My Heart — Vilja — Stars in My 

Eyes — My Own — Love Me For- 

ever — Mv Hero. Those with more 

sophisticated musical tastes should not 
bother. Neg Pi 


THE SMOOTH COUNTRY SOUNDS 
OF REX ALLEN. A_ U.S.A. 
Decca recording released bv Fes- 
tival Records. Stereo SDL-932,956 
(or Mono), 

One of America ’s most popular 
country and western singers, Rex Allen 


has a fine deep baritone voice and a. 
velvety smooth style ideally suited to 
this kind of material. His choice of 
material here also has considerable 
appeal, including the sad tale of one 
Jose Villa Lobo Alfredo Vincente Lo- 
pez which will find favour with those 
who appreciate tear-jerking narratives. 
The 11 tracks include Honey — Tiny 
Bubbles — Here Comes My Baby — 
Little Green Apples — Skip a Rope 
— Am I That Easy to Forget. The 
Decca recording is of good quality. 
(H.A.T.) 


Popular Jazz ame 


THE BLUE BECHET—Sidney Bechet. 
rorig Vintage Series Mono LPV- 
Interest: Bechet at his finest. 
Performance: An essential album. 
Quality: Sound varies but well re- 
mastered. 

This Sidney Bechet collection is an 
admirable sequel to “Bechet of New 
Orleans” (RCA Vintage LPV-510). The 
16 tracks were recorded at seven ses- 
sions for Victor—one in 1932 and the 
remaining six between February, 1940, 
and October, 1941. 

The three tracks (including “Shag”) 
from 1932 featured Bechet’s New 
Orleans Feetwarmers with the trump- 
eter, Tommy Ladnier. The music is 
hot and intense with Bechet, as usual, 
the dominating personality. 

The other six sessions collectively 
included outstanding musicians _ like 
Sidney De Paris, Sid Catlett, Rex Stew- 
art, Earl Hines, and Sandy Williams. 
But, with one exception, Bechet was 


Unit 2 
ittuse. 


Unit 1 


head and shoulders above his col- 
leagues. He was a natural soloist on 
soprano and clarinet with his feeling 
for the blues, his unlimited melodic 
facility, his haunting lyricism and his 
intensive drive. : ; 

Some of the superb tracks on the 
album include “Limehouse Blues” and 
Ellington’s “Mooche” and “Mood In- 
digo.” The outstanding performance is 
the classic “Blues In Thirds” with 
Bechet on clarinet, Earl Hines on 
piano and Baby Dodds on drums. This 
is, quite simply, one of the most 
beautiful and perfect tracks ever 
recorded. 

With a playing time of 48 minutes, 
a most informative sleeve note by the 
late George Hoefer, a price of $3.95 
and Bechet at the peak of his form, 
it is difficult to find reasons why this 
album should not be part of any 
respectable jazz collection. (T.F.C.) 

* * * 


YOUNG LOUIS “THE SIDE MAN” 
(1924-27)——Louis Armstrong. Fes- 
tival Jazz Heritage Series 
DL 32867 (also in rechannelled 
“stereo”). 

Interest: The genius emerging. 
Performance: Important collectors’ 
items. 
Quality: Acceptable re-masterings. 
The 16 tracks and 46 minutes of 
music on this album are not, it must 

be said, for the record-buyer with a 

casual interest in Louis Armstrong. 

They are, however, of immense interest 

and significance for the serious jazz 

collector. 
As early as 1924, when the first track 
on the album (“Word” by Fletcher 


TRANSISTOR MODULES 


2SW RMS Amplifier. 


80,000 CANDLE 
POWER FLASHLIGHT 


Unit 2, 10W Amplifier. 


AMPLIFIER KIT 
STC 20W RMS STEREO 
AMPLIFIER 


Complete fe last nut and bolt. 
Plus full instructions. 


$72, plus tax. 


“Mosquito” 
A signal 


NEW WIDE BAND TUNER 


Based on Playmaster design, 
Ceramic filters, Tuning meter, 
whistle filter ,etc. $$2, plus 
tax, Teak cabinet, $6 extra. 


TRANSISTORISED TUNERS 


New, low-priced model, wood 
grain finish. Without power 
supply. 


ONLY $19.50, plus tax. 
UNIT 10—with RF stage an 


a 
ower suppl 8 Kes _ band- 
powenidth——-$31, plus tax. 


lator Module, 


Module. 
Unit 17, 
‘with controls 


Rhea pprenn i 
DON BOSCO 


Signal 
source 
electronic application. 

$14, comelete. 


TAPE RECORDER KITS | TRANSISTORS AND DIODES 


UNIT 14, tape Pre-Amplifier. | 
Unit 15, 60/90 Ke/s push-pull|/also components, 
transistorised bias erase Oscil-|/*t¢. | Send 

Unit 16, Tran- 
sistor Tape Recording Amplifier 
Used with Unit 14. 
Tape 


$16.30 pius tax. 


rust proof. $11. 


AL. 


GUITAR AMP, KIT 
All solid state. 
7OW. RMS. 
Bass and treble, etc. 
$102, plus tax. 
Also available, modules 


every everb., Tremolo, Fuzz, 
Plus Playmaster amps. 


injector. 


for for 


etc, 


cial prices from 30c ea., 

tape, film. 
n AE. for price 
list. SPECIAL! 

PLAYMASTER assorted 

anodised alum. panels, 
$2.50 each. 

Kit, complete 

and switches. 


6 TRANSISTOR ALL 
SILICON RADIO KIT 


PEAK 7W Amplifier, 50-20,000 


Sa ee ea sa '$3 
TAPE DECKS AVAILABLE sie 


With or without r@-amps. 
BSR, VAN DER MOLEN. 
COLLARO. 
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timber cab:net. |$13.95. 
comp.ete. 


38 Riversdale Road, 
Phone 82-5787, Please Include Freight — Sorry No 


Wired and tested. 
$14.95, 


WILLIS TRADING CO. 


Camberwell Junction, Vic., 3124. 
C.0.D. 


Peter Clark says 
“| have the largest 
Music Tape Ex- 
change Library in 
the world... 
Everyones welcome 
to this special’... 


20th Anniversary Offer 


% We have now revised and restocked the Tape Exchange Library and 
this offer is open for a limited period to city and country customers. 
* Membership costs you only $10 per year and you_ receive 
your first music tape ($5.95) stereo-mono or cassette absolutely FREE. 
You may keep these tapes or exchange them for others as many times 
as you like within one month, for $1 each tape you exchange. * Mail 
orders add 50c for postage and registration. 

* You are entitled to 10% discount on the purchase of brand new 
music tapes. They are all well-known labels, these may also be exchanged 
within one month for $1 per tape exchange. 


FREE AUTOMATIC 
12 MONTH MEMBERSHIP 


when you buy any tape recorder, 
stereo or mono, and you get a free 
music tape to start you off, plus dis- 
counts on everything in the store. 


We have the largest stock of 
tape recorders in Australia. 
Displayed in the finest show- 
rooms. Prices are excitingly 
low. Cash or terms to suit you! 
Full range of National, Ampex, Sony, Sharp, Sanyo, Akai, Tele- 
funken, Aiwa, Philips, Craig and Toshiba—all readily available. 


STEREO HI-FI SYSTEMS 


Take the lift to our new 7th Floor Hi-Fi Salon. It’s really worth the 
effort. Ask for our quote on complete systems. Special prices for cash. 


Leak stereos Akai Ampex 
Leak speakers Goodman Toshiba 
Fisher Phodis R.C.A. 
Pioneer Dual Philips 
Sanyo Garrard Tape 
Trio Goldring Decks 
Sony Kenwood Needles 
Sansui National Cartridges 
Monarch Elac Dust Bugs 


Sound 


INDUSTRIES 


387 GEORGE ST., SYDNEY ,..., ‘Kedar 29-3071 


PARRAMATTA 20 Macquarie Street in Murray Bros. Arcade. 
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Henderson) was recorded, the 24-year- 
old Armstrong was already an out- 
standing soloist by any standards and 
well on his way to revolutionising the 
concept of jazz trumpet. 

These tracks chronologically trace 
the development in his: playing in a 
variety of settings over the next 30 
months, There are, in order, two rare 
tracks with Perry Bradford’s Jazz 
Phools (in fact, a small Henderson con- 
tingent), two rather frantic and excit- 
ing tracks with Erskine Tate’s Vendome 
Orchestra, two superb sides by Lil’s Hot 
Shots (The Hot Five) and four each 
with Jimmy Bertrand’s Washboard 
Wizards and Johnny Dodds’ Black 
Bottom Stompers. 

The latter, in particular, are rare 
and classic sides and Armstrong seldom 
matched his playing on them for sheer 
lyricism and beauty. 

By the time (April, 1927) Armstrong 
had just about matured into a most 
remarkable virtuoso soloist, the com- 
plete jazz trumpeter. His playing over 
these two and a half years is not only 
interesting historically; it is also 
thoroughly enjoyable musically. 

As usual with the Jazz Heritage 
Series, the production, including a 
scholarly sleeve note by Charles 
Edward Smith, is first-rate. Most 
collectors will want to add this album 
to their shelves. (T.F.C.) 

* * * 


FIRST IMPRESSIONS VOL 1 (1924- 
31)—Fletcher Henderson and His 
Orchestra. Festival Heritage of 
Jazz Series DL 32868. 


Interest: The first of the Big 
Bands. 

Performance: Valuable re-issue. 
Quality: Well-remastered. 

American Decca’s welcome reissue 
program has now produced a very 
respectable number of indispensable 
albums and this Fletcher Henderson 
volume is no exception. Henderson, 
an altogether admirable if rather tragic 
figure in jazz history, led the first (and 
certainly one of the best) of the big 
bands. 

The first two tracks on this album 
from late 1924 contain solos by Louis 
Armstrong but, at that stage, the 
Fletcher Henderson Orchestra was 
little more than a commercial dance 
band. By 1927, however, it developed 
into a first-class jazz band, featuring 
some of the leading soloists of the day 
and crisp, exciting arrangements. 

Tracks like “Hot Mustard,” “Clarinet 
Marmalade,” “Stockholm Stomp” and 
“Fidgety Feet,” for example, are very 
close to being classics, with solos by 
great musicians like Coleman Hawkins, 
Tommy Ladnier, Buster Bailey, Joe 
Smith and Jimmy Harrison. 

The last five tracks on the album 
come from 1931, by which time the 
Henderson Orchestra was probably past 
its peak and undergoing fairly frequent 
personnel changes. Nevertheless, tracks 
like “Sugar Foot Stomp,” with effect- 
ive solos by Coleman Hawkins and Rex 
Stewart, were still very enjoyable per- 
formances. 

This album covers the great years 
of the Fletcher Henderson Orchestra 
and can be recommended enthusiasti- 
cally to any collectors with an interest 
in early big band jazz. As usual, with 
this series, the presentation is excellent. 
Playing time is 41 minutes and a help- 
ful sleeve note by Stanley Dance in- 
cludes soloist identification. (T.F.C.) 


B.S.R. Record Changer Has Cast Turntable 


In our August, 1967, issue, we reported on the B.S.R. UA70 

autcmatic/manual turntable, a fairly low priced unit with a 

standard of performance which qualifies it for use with good 

quality audio equipment. Since then, a number of improve- 

ments have been made to the original design. In addition, 

another version, UA75, is now available, fitted with a cast 
aluminium platter. 


For the benefit of readers who have 
not seen our earlier review of the UA70 
we briefly recapitulate the main features 
of the unit: : 

Changing mechanism with capacity for 

up to eight records. 

Four speeds, with automatic cycling and 

shut-off. 

Low-mass_ tubular metal arm with 

coarse and fine counterweight, adjust- 

ment for setting static balance, and dial 
type adjustment for setting playing 
weight. 

“Cueing lever” for raising and lower- 

ing the arm. 

Horizontal ball bearing pivots to arm 

bearings, 


it is released. Another refinement is that 
all units are now fitted with an anti-skat- 
ing device to improve tracking character- 
a and also contributing to better stylus 

e. 
Another worthwhile improvement on 
the latest UA70 is a wider head shell, 
which will accommodate a wider range of 
cartridges than the earlier type. Cartridge 
removal and replacement have also been 
simplified by the provision of a clip-in 
type cartridge holder. 

Initial installation of the UA70 has 
also been simplified by the provision of 
an Amplok connector for the mains 


input lead, and twin RCA connectors for 
the audio leads. 


The aim of the designers of the UA70 
was apparently to provide a unit with 
characteristics between those of the 
cheaper commercial units and the more 
highly priced transcription turntables. Our 
earlier review concluded that they had 
succeeded in this. However, we did express 
some reservations about certain aspects of 
the performance. We were not happy about 
the rather heavy set-down of the head in 
the automatic mode of operation. On the 
higher operating speeds, this gave rise to 
noticeable head bounce; for that reason 
we felt that the UA70 was not entirely 


suitable for use with magnetic cart- 
ridges, when used as a_ changer, 
and suggested that users who fit- 


ted such a cartridge should use the unit 
in the manual mode. Another point we 
raised was the tendency of the cueing 
device to remain slightly out of its rest 
position, thereby tending to foul the arm 
slightly. 

In the latest versions of the UA70 
both these faults have been corrected. The 
head lowers smoothly to the disc with 
no perceptible bounce, and the cue- 
ing lever falls right back into place when 


The sample UA75 we received for 
review was not supplied with a matching 
plug for the Amplok connector, and in- 
quiries with trade houses elicited the infor- 
mation that such plugs are not readily 
available. However, we are assured by 
the distributors of the turntables that 
they will supply a plug and lead with each 
UA70/75, 

In addition to these improvements, and 
for those prepared to pay rather 
more, a version of the UA70 can be sup- 
plied fitted with a cast aluminium platter 
in place of the pressed steel platter fitted 
as standard. Although the manv- 
facturers have not made any figures avail- 
able, it is reasonable to conclude that this 
refinement will contribute to improved 
performance. We commented on. slight 
warping of the pressed steel platter in our 
earlier review, and although this is not 
more than is common for pressed steel 
construction, there was noticeable hori- 
zontal deviation. The performance of the 
cast platter is much _ superior in this 
respect. When fitted with this cast alumi- 
ep platter, the unit is designated the 
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Also fitted to the UA75 (but not to the 
UA70) is a muting switch which operates 
during the changing cycle to prevent 
noise generated by the mechanism from 
entering the amplifier input; and a “pop” 
filter to suppress switch arcing when the 
unit cuts off. 


A sample model of the UA75 was made 


_available for review, fitted with a B.S.R. 


C1 ceramic cartridge. Used in conjunc- 
tion with a good quality wide range ampli- 
fier, the unit produced no noticeable hum 
or rumble, and we could detect no evi- 
dence of wow and flutter. With stylus pres- 
sure set to 5 grams, the unit coped well 
with high frequency and low frequency 
tracking tests with only slight distortion 
noticeable at the highest levels in each 
case. (Project 3 Stereo Test Record SPJL- 
932,865). When pressure was reduced to 
4 grams, obvious distortion was encoun- 
tered on the highest level, with moderate 
distortion on the third level. It appears, 
therefore, that our earlier recommendation 
of 5 grams stylus pressure is correct, when 
using the Cl ceramic cartridge fitted as 
standard. When used with a medium qual- 
ity magnetic cartridge (Pickering) the unit 
will track successfully at 24 to 3 grams. 


Tested with a smooth (grooveless) disc, 
the anti-skating device proved to be com- 
pletely effective over most of the arc fol- 
lowed by the head (its efficiency falls off 
at the outside edge of the disc, for about 
4in of travel). When the stylus pressure 
and anti-skating calibrations were deli- 
berately made disparate, the arm swung 
zsat across the smooth surface of the 

isc. 


The general appearance of the unit can 
be seen in the photograph. The finish is 
black and brushed aluminium for the 
main assembly, while the arm is black 
and bright chrome. The operating con- 
trols are grouped at the bottom front, 
and consist of a speed selection lever and 
an OFF, START and REJECT lever. 


The UA70, and UA75 are distributed to 
the trade by Goldring Engineering (A’sia) 
Pty. Ltd., 443 Kent Street, Sydney, 2000. 
Owing to the imposition of import duty, 
the price of the UA70 is rather higher 
than when we originally reviewed, and it 
now costs $64.50 retail, fitted with a 
B.S.R. Cl ceramic cartridge; or $59 with- 
out cartridge. For the UA75, the price is 
$79.50 with C1 cartridge, $75 without 
cartridge. 


Magnetic cartridges recommended by 
the distributors are the Goldring 800, sell- 


' ing at $25; and the Pickering V15/AM-3, 


$26. Users intending to fit other cart- 
ridges should check with the distributors 
as to whether the intended unit can be 
accommodated in the UA70/75 head shell. 


(H.A.T.) 
8 
PRINTED 


ELECTRONICS 
PTY. 2p? 


ALL KINDS OF 
PRINTED CIRCUIT 
BOARDS 


513 HIGH STREET ROAD, 
MT. WAVERLEY, VIC. 3149 
Telephone 277-4096 
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AU DORE GANGA 


Approach to 


the Original 


“Natural Sound” 


TONE ARMS 


ca) A.T. 1901 


A low cost arm with simplified 
mechanism; but maintains precision 
bearings. Universal type, accepts 
standard plug-in heads. Direct read- 
ing calibration of stylus pressure. 
Overall length: 275 mm. Tracking 
error: less than 3°3’’. Recommended 
Cartridge Weight: 5.5-17 grams. 
List Price: $18.75 


A.T. 1503 


Specially selected materials are used 
to manufacture this extraordinarily 
durable mechanism. Universal type 
plug-in heads. Calibrated stylus pres- 
sure, Overall length: 340 mm. Track- 
ing error: less than 1°55’'. Recom- 
mended Cartridge Weight: 8-28 
grams. 


List Price: $46.75 


ALSO AVAILABLE 

A.T. 1005. Universal Type. Standard 

plug-in heads. 322 mm. arm length. 
List Price: $37.50. 

A.T. 1007. Arm length 330 mm. 

Accepts Cartridges 3.5-22 grams. 
List Price: $65.95. 


HMWIW TECHNIC | 


Distributed by: facoby, mitchell & co. pty. Itd. 


469-475 Kent Street, Sydney. 26-2651 


BRISBANE 
2-6467 


MELBOURNE 
30-2491/2 


ADELAIDE 
53-6117 


Most people prefer ‘‘natural 
sound’’. And natural sound 
starts with Audio Technica. 


All Audio Technica lightweight 
pick ups will reproduce the 
groove, the whole groove and 
nothing but the groove. This is 
the reason why Audio Tech- 
nica cannot help sounding 
natural if the record and the 
rest of the reproducing equip- 
ment are of equally high 
quality. 


Extreme clarity, precise repro- 
duction of transients, complete 
lack of colouration, vivid 
presence — natural sound is 
immediately apparent to the 
listener. 


AudioTechnica is used by the 
leading manufacturers produc- 
ing a variety of. stereo equip- 
ment and in hundreds of thous- 
ands of homes where people 
listen to music. 


Whether you are amateur, 
musician or technician, you will 
appreciate the truly rewarding 
experience that Audio Tech- 
nica pick ups offer you. They 
are the closest approach to the 
original natural sound. 
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MAGNETIC CARTRIDGES 


DM (Duexciting Magnet) type Stereo 
Cartridge. Frequency response 20- 
20,000 Hz. Channel separation: 25 
db at 1 kHz. Output voltage 4 mV at 
1 kHz. 5 cm./sec. r.m.s. Load resist- 
ance 50 K. Tracking force 0.5-2.5 
grams. 
List Price: $8.50 


=a 


VM (V—Magnet) type Stereo Cart- 
ridge. Unique wired damper mech- 
anism supports lightweight moving 
element. Frequency response 20- 
20,000 Hz. Channel separation 27 
db at 1 kHz. Output votlage: 5 mV 
at 1 kHz. 5 cm./sec. r.m.s. Load: 50 
K. Tracking force 0.5-2.5 grams. 
List Price: $13.95 


ALSO AVAILABLE 

A.T. 21S DM type Stereo recom- 

mended for low tracking force arms. 
$11.50 


A.T. 35S (spherical stylus) $30.95 
A.T. 35X (elliptical stylus) $41.95 


EA/1268 


Jacoby, Mitchell & Co. Pty. Ltd. 
469-475 Kent St., Sydney, N.S.W., 2000. 


Please send me information on Audio Technica 
Products and nearest Audio Technica Retailer. 


NAME....... 
ADDRESS. ae 


.POSTCODE......... 


JM/18-68 


NEON TESTER 
NEW CABLE TIDY 


Pictured below are two items which 
should be of particular interest to those 
involved in any way with mains or appli- 
ance wiring. ar 

The first is a small neon type indicator 
mounted in a plastic housing with pocket 
clip and with red and black flexible leads. 
It can be carried in a pocket or loose, as 
required. 

escribed as a “Stuart Neon AC-DC 
Voltage Tester,” it will operate on voltages 
from 100 to 500 AC or DC. In normal 
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use, the red lead, terminating in an insulat- 
ed alligator clip is clipped to an “earth” 
and the black lead terminating in a small 
probe touched on the expected “‘live’® cir- 
cuit. 

For use with ordinary 240V AC mains 
outlets, the lamp will light if the probe is 
pushed into a live socket outlet with the 
alligator merely held in the hand. In this 
respect, it behaves Jike an ordinary probe 
tester and it is quite a simple matter to 
determine the polarity of a socket and 
whether or not it is live. : ; 

The second item is the ‘Adjusta Tie” 
a 62-inch length of flexible plastic, 
moulded with a slot in one end and ser- 
rations along the remainder of its length. 
It can be looped around wiring, etc., the 
serrated end pushed through the slot and 
pulled up tight. It will lock in any 
desired position but can be undone in 
an instant and re-used. Any number of 
segments can be joined together if a 
single one is not long enough, The 
Adjusta Tie is ideal for temporarily tying 
up appliance leads or for use with looms 
of bulky wiring. 

Sold normally in 100 lots, the Adjusta 
Tie can also be put to many non-electrical 
uses, such as for tying up plants in the 
garden. Being unaffected by exposure, 
they can be adjusted as necessary and 
recovered after use, ’ 

Both items were submitted for review 
by Radio Parts Pty Ltd., 562 Spencer 
Street, Melbourne. 3000. 


TAPE LIBRARY REOPENS 
The Australian Tape Recording 
Society has reopened its Tape Library 
Service which was discontinued in 


mid-1968 because of business diffi- 
culties. Details of this service can be 


obtained from _ the _ Secretary, 
A.T.R.S., Box 9, P.O., Crow’s Nest, 
N.S.W. 2065. 


Ducon Condenser Pty. Ltd., are 
Australian agents for a U.K. 
manufacturer of electrolumines- 
cent panels, Small stocks are 
available for prototype evaluation 
and quantity supplies can be ar- 
ranged against specific orders. 


Electroluminescent panels are suitable 
for display lighting, alpha-numeric readout 
devices, training diagrams, including 
simple forms of animation, as marker 
lights in photographic darkrooms to pick 
out obstacles, pinpoint controls, etc., and 
a great many other industrial applications. 

The electroluminescent panels are avail- 
able, to order, in virtually any size a— 
manufacturer may care to nominate. 


They are also available as stock items in 


the form of a numeric display panel (10 
segments) and an alpha-numeric display 


A typical panel designed for use 
in’ commercial darkrooms. It 
measures 4in x lin and gives a 
green light. 


panel (16) segments. The numeric panel 
can display all numbers from 0 to 9 and 
some letters. The alpha-numeric panel 
can display all numbers and all letters of 
the alphabet. 

The panel may be energised directly 
from the 240V, 50Hz mains and will with- 
stand voltage surges up to 100 p.c. over 
voltage. Operation at higher frequencies, 
up to 400Hz, gives a proportional increase 
in light output. In a typical case an 
output of ift/lambert at 240V, 50Hz is 
increased to 8ft/lamberts at 240V, 400Hz. 
Operation above 400Hz may damage the 
units, 

The panels have a minimum life of 
10,000 hours, lit time. Electroluminescent 
panels normally suffer a short decline in 
light output during the early part of their 
life, but thereafter decline very gradually. 
These panels are aged to eliminate the 
rapid initial change. 

e panels are available in four nominal 


ELECTROLUMINESCENT PANELS FROM DUCON 


Two display units. The upper 
one is an alpha-numeric type, the 
lower one a numeric type, but 
which can also present some let- 
ters. Connection is via a multi- 
pin assembly at the rear. 


emission wavelengths, and are kept within 

+ 5 p.c. of these values, ey are: | 
orange (5900°A), red (6500°A), green 

(5100°A) and yellow (5700° A). 

The panels will withstand vibration 
normally encountered in buildings housing 
machinery, will operate between 40°F and 
120°F, and 40 p.c. to 90 p.c. relative 
humidity. No form of failure will pro- 
duce spurious light likely to damage 
photographic material. ’ 

Further technical details, price structure, 
delivery times, etc., may be obtained from 
the Professional Components Dept., Ducon 
Condenser Pty. Ltd., P.O, Box 2, Villa- 
wood, N.S.W., 2163. 
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Solartron Low-cost Digital Voltmeter 


Very high sensitivity, | 
and good noise rejection 
capabilities are features 
claimed for a new Solar- 
tron high accuracy, low- 
cost digital voltmeter. 
The instrument has a 
scale length of 11,000 | 
with an automatic over- | 
ranging facility which | 
enables voltage to be 
measured “on the | 
decade” with full reso- | 
lution. Readings from 
2.5uV to 1,000V in six 
ranges can be obtained 
at a rate of 25 conver- 
sions a second. Accuracy is plus or minus 
0.01 per cent of the reading. 


Calibration against an internal Weston 
cell can be set with a five figure reso- 
lution. The rejection of spurious noise is 
greater than 150dB for common mode 


ELECTRONICS Australia, December, 1968 


interference signals and integration tech- 
niques minimise series mode interference. 
An added feature is the high input 
impedance of greater than 10,000 meg- 
ohms. Plug-in options give remote chang- 
ing of sensitivity and fan out data logging 
system applications. 
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DELUXE ALL-SILICON SOLID-STATE STEREO EQUIPMENT 
BY PALACE FOR DISCERNING MUSIC LOVERS 
—POWER— CLARITY — TRUE-TO-LIFE SOUND 


PALACE SOLID-STATE STEREO AMPLIFIER Model AM-333 PALACE SOLID-STATE AM/FM/MULTIPLEX TUNER Model RA-333 
Output Power: 60 Watts IHF (30 Watts RMS) into 8 ohms 72 Watts !HF into Frequency Range: FM88 to 108 MC AM535 to 1605 KC 
4 ohms FM Input Sensitivity: 1 Microvolt for 20dB S/N ratio 
Distortion: Less than .8% at rated output Image Ratio: 60 dB 
Frequency Response: 20 to 20,000Hz +.5dB Stereo Separation: 25 dB 
Input Levels: Phono (Magnetic) 2mV Phono (Ceremic) 70 mV Aux 200 mV AM Input Sensitivity: 400 Microvolts for 20dB S/M ratio 
S/N Ratio: 60 dB Image Ratio: 40 dB 
Controls: All standard controls including speaker selection switch Antenna Input Impedance: 300 or 75 ohms 
FEATURES: FEATURES: 
IC hybrid circuits in preamplifiers, extremely wide frequency response range, high Stable Hi-Fi reception without frequency drift, tuning meter, speaker switch for extra 
damping factor for dynamic presence, remarkably distortion-free speakers, high reliability due to print-board circuitry, extremely low harmonic distortion 


Model S-776 
Frequency Range: 50 to 21,000 Hz 
Maximum Input: 25 Watts (matched to output WORLDWIDE EXPANSION WITH SINCERITY & DEVELOPMENT 


of Model AM-333) 
System: 3-way—PM dynamic woofer /N 
j and squawker, and cellular (aN 
horn tweeter /@\ 
FEATURES: Extremely broad response range, ele- PALACE ITOKA PRODUCTS CORPORATION 
gant fretwork grille. PRALACE No. 1-4, 3-chome, Mita, Minato-ku, Tokyo, Japan. 


Featuring our up-to-the minute 
High Fidelity STEREO-PA Showroom in the heart of the City! 


OUR NEW HI-FI STEREO SHOWROOM 
FEATURING IMPORTED “RAPAR” EQUIPMENT 
WRITE FOR PARTICULARS ON ANY COMBINATION YOU DESIRE 


HI-FI (STEREO) PTY. LTD. 


STATE SAVINGS BANK HOUSE, Mezzanine Floor, 157 Elizabeth St., Melbourne, Vic. 3000—67-3263 
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A relatively new name to the Australian audio 
field is that of Perpetuum Ebner, from West 
The PE turntable featured in this 
review is the top of the line of their automatic 
changers and has just about every operating 
It was submitted 
complete with a Shure magnetic cartridge and 
wooden base with one-piece injection moulded 
transparent dust cover. 


Germany. 


feature one could wish for. 


A few years ago, most audio enthus- 
iasts shied away from record changers 
because of the damage they reportedly 
caused to records. However, with the 
very much more refined designs now 
available, many people find the new 
automatic players and changers desir- 
able, because they enable the use of 
low tracking weight cartridges without 
the need for a steady hand—necessary 
with the usual manual turntable not 
fitted with a lowering device. 


The base plate of the new PE 2020 

automatic player/changer is of pressed 
steel over which is bonded a layer of 
aluminium. This has a brushed finish 
which is also used on the arm and the 
aluminium ring inset in the turntable. 
This “sandwich” construction of the 
base plate is claimed to damp 
resonances as well as providing an at- 
tractive finish. 
_ The turntable itself is a zinc diecast- 
ing with a diameter of 11 inches. It is 
dynamically balanced and _ weighs 
more than seven pounds, which makes 
for a good flywheel effect to damp out 
any small speed variations. The rubber 
matting is firmly cemented to the. turn- 
table. This last point may seem trivial 
but, on some turntables, the matting is 
glued at a few points around the peri- 
phery and tends to buckle after a 
period of use. 

The turntable is driven by a four- 
pole induction motor which has the 
usual four steps on its shaft to provide 
the four playing speeds. Each of the 
steps is tapered slightly to provide fine 
speed adjustment as the idler wheel is 
lowered or raised by the vernier speed 
control. This gives an adjustment of 
about 3 per cent either way. The idler 
wheel, which is the main factor deter- 
mining the rumble content in a turn- 
table of this type, is unusually pliant. 
The idler is automatically disengaged 
when the motor is switched off. 

The dynamically _ balanced . pickup 
arm is fitted with an elastically mount- 
ed counterweight which enables cart- 
ridges weighing from 3 to 15 grams to 
be used. Tracking weight is adjustable 
from 0 to 6 grams in half gram steps 
by means of a dial at the base of the 
arm. The graduations are accurate to 
within 10 per cent. The tracking force 
is actually applied by means of a spring 
which means that the arm is not set 
“out of balance.” On the other hand, 
the tracking weight can be expected 
to vary according to the height of the 
record stack but, in practice. the varia- 
tion does not exceed about 10 per cent 
of tracking weight setting. : 

Anti-skating compensation is applied 
automatically along with the tracking 


The PE2020 photograph- ‘ 

ed on it matching base 

but with the transparent 
cover removed. 


weight. Further small adjustments can 
be made to the anti-skating to allow for 
different stylus size and shape and for 
“wet” or “dry” playback—a manufac- 
turer’s term which refers to whether 
or not an anti-static fluid is being 
used. These adjustments are made by a 
dial to the left of the base of the arm 
and are facilitated by a comprehensive 
table in the operating manual. 


A unique feature of this turntable is 
the facility for adjusting the vertical 
tracking angle of the stylus. This is 
effected by a small knob at the front 
of the pic up head, which has settings 
from 1 to 8. It chamges the angle of the 
cartridge mount to give a compromise 
vertical tracking angle to suit the stack 
of records when used in changer mode. 
The correct setting is equal to half the 
number of records on the stack. An 
important feature of this facility is that 
it enables the cartridge to be adjusted 
so that it does not foul the records 
wher playing a large stack. 


For the vertical tracking adjustments 
to be correct, the cartridge must set in 
the arm so that the arm is horizontal 
when playing a single record. This can 
be accurately set by means of a plastic 
gauge which fits over the slide-in pick- 
up head. This gauge also iis used to set 
the stylus overhang. Although the head 
is claimed to be suitable for all cart- 
ridges having the standard 34-inch 
mounting centres, the above-mentioned 
gauge cannot be used with cartridges 
which have a very deep cross-section. 


Once the initial adjustments 
mentioned above have been made, 
actual playing operation is very simple 
— using the speed selector and the 
lever on the right-hand corner of the 
base-plate which controls Start, Stop, 
Lift amd Lower. The player can be 
used as a single-play turntable or as a 
fully automatic changer. Two spindles, 
one long and one short, are provided 
for the respective modes of operation. 


In use, the player functions very 
quietly and rumble, wow and flutter are 
negligibly low. The cartridge is lowered 
and raised very gently at all speeds, the 
action. being mechanically operated 
from the main cam. The player can be 
used with the highest quality cartridges 
at tracking weights below one gram if 
need be, and still function flawlessly. 
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As mentioned earlier, the turntable 
was supplied for review complete with 
base and dust cover. The top of the 
base is finished similarly to the base 
plate of the record changer and in- 
corporates a compartment which is 
covered by a sliding door — very tidy. 
This can be used to store all the inevit- 
able accessories that one accumulates— 
spare cartridges, record cleaners, etc. 

The dust cover is a one-piece injec- 
tion moulding of clear plastic. It can 
be simply and completely removed 
from the hinges at the rear. The hinges 
also enable the cover to be suspended 
at any angle. One minor disadvantage 
of the cover is that it cannot be closed 
when the record changer is being used 
with the long multi-play spindle. 

All im all, the turntable is a well 
planned and well engineered piece of 
equipment which can be bracketed with 
the best hi-fi units. The retail price of 
the player without cartridge is $164. 
The base and dust cover retail for $58. 
Other accessories such as preamplifiers 
are available to suit. The unit was sub- 
mitted for review by the N.S.W. dis- 
tributors, Atram Pty. Ltd. (5 McClaren 
St., Sydney), on behalf of the Aus- 
tralian agents, Gunter Griep, 14 Ingle- 
wood Ave., Forest Hill, Vic., 3131. 
(L.D.S.) : 
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SWITCHES 


For all : 
applications. ‘ 


Send for ,; ‘ 
catalogue, List Nos: S.780-787 


Distributed by: 


@ 
- PTY. LTD 


608 COLLINS ST., 64 ALFRED ST., 
MELBOURNE, MILSON'S POINT, 
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ELECTRONICS wish you the | HI-FI STEREO SPECIALISTS 
compliments af the season eae ee we all 
We suggest the 731 Centre Road, 

following Xmas East Bentleigh, Vic. 3165 


Telephone 579-1519 A. H. 97-5539 
specials as gifts 


TUBULAR EXTENSION SPEAKER 


TUBULAR EXTENSION SPEAKER 


Suitable for All Transistor Radios and Tape 
IDEAL GIFT, SPECIAL BALLPOINT PEN. Recorders. SPECIAL $4.95. Post 20c. 


With built-in light, takes standard 904 
Eveready battery. Sultable for drivers — 
police — bursiar ayant men — doctors 
olice — burglars? — yachtsmen — ors 
ATS een Salar react" SO8IGE | spaciarer” Sines AUN somes seataue 
rr or, 
range. Tested 200ft under OF aes Ideal SPECIAL .. ..°.. .. .. $2.95, post 10¢. 
for eagine and skindiving. Speclal at $7.95, 


18" “BASS annie 
Voice coll imp. 8 ohms, Nominal power 
watt, Frequency response 30 to S000 
Herz, BARGAIN AT $32.00, Post 90c 


ELECTRONIC KITS 10 IN ONE MAIL ORDERS, SEND POSTAL | NOTE, 
Will make Audio freque; cy amplifier, sine SHEQUE p on MON EY te PLEAS' 


wave oscillator, transis adlo, orga OSTAG' SEND 
shortwave receiver, elastic oscillator. metro: SELF-ADDRESSED, STAMPED El ENVELOPE, 


; nome, water level alarm, morse code OUR LAY-BY IS AT YOUR SERVICE. HIRE- 
MAGNUS ELECTRONIC CHORD ORGAN. oselit ator, wireless mike. PURCHASE CAN ALSO BE ARRANGED. 
Latest import trom America Play: ‘reat SPECIAL AT $17.50. Post 30c. 

n seconds without les Pp 
age $1.00 anywhere within Australia, ore abie | trom y $9.00-.—5 PECIAL SUBER DE 
SPECIAL .. .. .. .. .. 2. .. $37.00 LUXE MODEL at $28.00. Post 


Millions of our various electric parts are being exported to 
many countries of the world. Free catalogues are available 
upon your request fo the 

PA RTS manufacturer or through 


trading companies. 


SATO PA TS Co., LT D. HEAD OFFICE: 2-12 EBISU, SHIBUYA- Ay, TOKYO, JAPAN 


BANK ACCOUNT: MITSUBISHI BANK EBISU BRANCH 
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TRADE RELEASES—in brief 


AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD. has introduced the PA436 
monolithic, phase control, integrated cir- 
cuit. This device is intended for use as 
a triac triggering circuit for resistive and 
inductive loads. Its power supply is 
derived directly from the AC line and 
it requires only six external components 
for complete operation. The circuit offers 
ramp and pedestal operation, adjustable 
gain, and low power dissipation. The cir- 
cuit also has an inhibit function which 
prevents premature gating of the triac 
when used with inductive loads and estab- 
lishes a minimum triac blocking voltage 
before gating. Inquiries to the company 
at 103 York Street, Sydney, 2000. 


DISTRIBUTORS CORPORATION 

- LTD. has introduced a range of 
Darstan wire-wound resistors for current 
control or heating purposes in battery 
charger circuits, instruments, voltage drop- 
Pers, voltage dividers, etc. These open- 
wound resistors consist of a glass fibre 
core on which a resistance wire is spirally 
wound, Resistance values range up to 300 
ohms per inch of active length. Power 
ratings are SW per inch of active length 
for uninsulated resistors and 3W per inch 
for insulated resistors. Standard tolerance 
is plus or minus 10 per cent. Further in- 
formation may be obtained from the com- 
ey at 24 Johnston Street, Fitzroy, Vic. 


SOANAR ELECTRONICS PTY. LTD. 
is marketing a range of sub-miniature 
sony silicon rectifiers manufactured by 
L.T.T. The rectifiers feature a one-amp 
rating at 25 degrees C with PIVs from 
50V to 400V. The surge rating is 50 
amps, while the reverse current is less 
than 10uA. The insulated case is moisture 
resistant. These attractively priced recti- 
fiers are available through normal trade 
channels. Tradé inquiries to the company 
at 82 Carlton Crescent, Summer Hill, 
N.S.W. 2130. 


(Continued on page 132) 


NATIONAL ORGAN 


The Rola Company has an- 
nounced the release of a 34- 
inch tweeter, designated type 
3DX. It is intended for the 
general high fidelity market 
but, in particular, is a com- 
panion unit for the Rola 6- 
inch “woofer” type C-650, 
mentioned in the July, 1968 
issue of “Electronics Australia.” 


Conforming to what is now accepted 
practice, the 3DX has a sealed cone 
housing, allowing it to be mounted, with- 
out complication, in the same enclosure 
as the bass loudspeaker. It uses a single 
cone of very light construction and of 
curvilinear shape, to ensure a sustained 
frequency response. 

The 3DX is currently being offered in 
two values of voice coil impedance: 
8 ohms and 15 ohms. 

As with other tweeters, low frequency 
audio must be prevented from reaching 
the 3DX and it must therefore be fed 
through a suitably chosen series capacitor. 
In loudspeaker systems described by ‘“Elec- 
tronics Australia,” using simple L/C cross- 
over networks, it has been our practice 
to roll off the sienal fed to 3-inch 
tweeters at about SKHz. This has typically 
involved a series capacitor of 4uF for 
an 8-ohm tweeter and 2uF for a 15-ohm 
tweeter. These values would be appro- 
priate for the new Rola 3DX, although 
smaller values might conceivably 
be stipulated where the tweeter is being 
used simply to brighten the top end of a 
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system not including a series inductor to 
the bass unit. 

Listening tests on the loudspeaker were 
conducted with a Playmaster ‘Point-4” 
enclosure, with the tweeter paired with a 
Rola C-650 woofer, and A-B tested against 
the original “Point-4” prototype. 

The general sound level and balance 
of the two systems were very similar 
indeed and any differences were of such 
an order that they could not possibly 


‘ have been noted except in a direct switch- 


over in the middle of a music passage, 
or a white noise signal. 

Sepaeate tests indicated that the response 
of the 3DX_ remained substantially at 
reference to above 12KHz. Beyond this, 
a downward taper was evident, but plenty 
of output was still available to the limits 
of audibility. 

We have no hesitation, therefore, in 
commending the new 3DX tweeter for 
use in our Playmaster “Point-4” system, 
or in any other situation where a 3-inch 
tweeter is called for. 

The makers advise that the 3DX_ is 
available through Rola outlets. (W.N.W.) 


For the past several months our advertisement asked you the question—WHAT 
IS A PICK-UP FOR?—and we have been most gratified by the response from 
several hundred readers for information about the Australian-manufactured 
M.B.H. magnetic pick-up, From. this—we are glad to say—there are many more 
music lovers deriving the benefit of beautiful music from M.B.H. Pick-Ups, Now 
we are going to give you something else to ponder on— 
THE M.B.H. HEAD AND EQUIDYNE ARM 
An Integrated Design 
The M.B.H. “L” head is made to be used in M.B.H. arms. These arms 
are of original design and in fixing the compliance of a head, the arm has to 
be considered. Similarly, in designing the arm, the head and its compliance 
must be considered. 

Most other manufacturers make heads to fit “any arm,” and others make 
arms to take any make of head. How can a pick-up head be put into any one 
of the many quite different arms on the market, and each time give the same per- 
formance? Or, can one arm suit all the different heads available? One must 
admit that this hardly seems reasonable. heads and arms suit each 
‘other, and perform in a predictable and balanced fashion, avoiding resonances 
at troublesome frequencies. . . 

Two series of the famous “M.B.H. Equidyne” arms are now available. The 
standard “Equidyne” and the “Equidyne 14.” The latter is matched to the 
“L-14” type heads. The standard “Equidyne” uses the “L-3” heads, These 
arms are set to track the heads at 14 grams and 3 grams respectively. These 
are not the lightest usable weights for these heads, but the best tracking 
weights, : 


If you haven’t read the technical brochure about M.B.H. Pick-ups then 
write for one now. And shortly we'll let you know about the M.B.H. 
Belt-Driven Turntable to go with the Pick-Up. 


Vouk Scach 
WILLIAM WILLIS & CO. PTY. LTD. 


430 Elizabeth Street, Melbourne, Vic. 3000. 
Phone 34-6539 
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Japanese organist Miss Noriko 
Sugibayashi gave a series of special 
organ recitals at the Japan Trade 
Centre, Sydney, to promote a new 
electronic organ produced by 
National. Miss Sugibayashi tour- 
ed all Australian States making 
numerous TV and in-store appear- 
ances to promote the organ, 
which is being distributed in Aus- 
tralia by Haco Distributing 
Agencies Pty. Ltd., 57-69 Anzac 
Parade, Kensington, N.S.W., 2033. 


Even 


greater 


trackability 


with 


Shures’ 


new series 2 
cartridges 


Re oi 


M75 TYPE 2 HI-TRACK SERIES 
Model M75E Type 2. Elliptical stylus. 
Optimised. design parameters for track- 
ability second only to the_uncomparable 
V-15 Type II, $45 (R.R.P.). 


NEW M75G Type 2 Spherical Stylus. 
A high trackability cartridge for those 
people who desire to have a_ spherical 
diamond stylus and prefer % to 1% 
grams tracking. $35 (R.R.P.). 


NEW M7SEJ Type 2 Elliptical 
Stylus. Ideal for use in upgrading 
systems with older turntables ‘that 
track at heavier forces (14% to 3 
grams). $38 (R.R.P.*). 


NEW Mq75-6 Type 2 
Spherical Stylus. Speci- 
fications and _track- 
ability same as M7S5EJ 
Type 2 except. that 
M75-6 Type 

spherical i 
stylus. $29.50 (R.R.P.*) 


For more information on 
Shure products contact: 


HTT on RIA 


High trackabilily in a 
GARD-A-MATIC (R) 


The newest members of both the High 
Trackability and the Gard-A-Matic scries. 
These units combine the advantages of 
the M75E Type 2 Hi-Track cartridge with 
the Gard-A-Matic floating cartridge head 
assembly which prevents the stylus from 
jumping out of the groove in installa- 
tions where floor vibration is a problem, 
All are pre-mounted in shells for ease 
of installation, 


NEW 


FOR DUAL _ TURN- 
TABLES. Model 
M75E—D19 Pe 2. 
$50 00 Model MS80E 
—DI19, $38.00 


FOR GARRARD 
TURNTABLES, 
Model M7SE-95G, 
Type 2, $50.00 


Pre-Mounfed Cartridges 
Featuring High Trackability 


M7SE Type 2 cartridges pre-mounted in slides 
for instant installation without need for any 
tools or mechanical aptitude. Take it home, plug 
it in, and you're in business. 


NEW 


FOR DUAL TURNTABLES. Model DUL0-M75E 
Type 2, $48.00 


N.S.W.: Audio Engineers, 342 Kent 


St., Sydney, 


Qld.: Ron Jones Pty. Ltd., 7-9 Merton 


Rd., Wooloongabba, Brisbane. 


W.A.: Athol M. Hill Pty. Ltd., 613- 


615 Wellington St., Perth. 


Vie: Audio Engineers (Vic.) 2a Hill 
St., Thornbury. Temporary phone 


No. 44-3295, 


* RECOMMENDED RESALE PRICE. 
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SOLARTRON AUSTRALIA has re- 
leased details of the A.1613 Digital Multi- 
meter, manufactured by a sister company 
in the Schlumberger Group, Rocher of 
France. Functions measured are AC and 
DC voltage, AC and DC current,. resist- 
ance and capacitance. The ranges of mea- 
surement are from 100uV (least digit) to 
1000V, 0.1uA to 2A, 0.1 ohm to 2Mohms, 
and 0.1pF to 2uF. Accuracy varies from 
0.1 p.c. of reading on DC voltage to 0.3 
p.c. of reading on capacitance (all reading 
subject to plus or minus 1 digit). The 
input is fully isolated from chassis and 
offers 130dB common mode rejection. 
Polarity determination and display is auto- 
matic, Inquiries to Solartron Australia, 
112 High Street, Kew, Vic. 3101. 


GENERAL TELEPHONE AND ELEC- 
TRONICS (A’ASIA) PTY. LTD., a sub- 
sidiary of GT and E International Incorp., 
has changed its name to Sylvania Electric 
Australia Pty. Ltd. A spokesman of GT 
and E International said the change was 
made so that the fame of the company 
would clearly indicate that it is engaged 
in uoeeune Sylvania products in Aus- 
tralia. 


F. W. BELL INC., of Columbus, Ohio, 
U.S.A., has added a new versatile watt- 
meter transducer to its line of Hall effect 
devices. The HX-2000 series is a high- 
precision, solid-state line of wattmeter 
transducers which provide a DC output 
directly proportional to AC power. The 


One of the HX-2000 series of 
wattmeter transducers from F. W. 
Bell Inc. 


power computation is performed instan- 
taneously by a single Hall effect multi- 
plier, which is epoxy potted in a unitised 
nylon case. Complete details and specifica- 
tions may be obtained from the Australian 
agents, Tecnico Electronics Pty. Ltd., 
P. O. Box 12, Marrickville, N.S.W. 2204, 
or branches in all States. 


AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD. anounces two additions to its 
range of integrated circuits. The PA189 
is a low-cost high-gain IF amplifier/dis- 
criminator housed in a plastic dual-in-line 
package. It is intended for the consumer/ 
industrial markets and may be adapted to 
meet a variety of TV and FM require- 
ments. The PA237 is a monolithic audfo 
amplifier designed to deliver 2 watts of 
continuous power to a 16-ohm_ load. 
Housed in a 8-lead, plastic dual-in-line 
package, it has an attached tab for heat 
transfer to a printed circuit board. The 
PA237 can be used with a wide variety 
of supply voltages and load impedances, 
and may also be used for voltage regula- 
tor and servo amplifier applications. In- 
quiries to the company at 103 York 
Street, Sydney, 2000. 


PAINTON (AUSTRALIA) PTY. LTD. 
has moved from Richmond to larger pre- 
mises at 29 Railway Avenue, Huntingdale, 
Vic., 3166. The rew telephone number is 
569-0931. 


FAIRCHILD AUSTRALIA PTY. LTD. 
has introduced the uA741 high perfor- 
mance monolithic operational amplifier. 


It is the successor to the uA709, and is 
a pin-for-pin replacement for it but re- 
quires no external components for fre- 
quency compensation. The uA741 can 
withstand indefinite short circuits to 
ground or either supply, because the out- 
put stage is current limited. The uA741 is 
available in a TO-99 package with a tem- 
perature range from minus 55 degrees C 
to plus 125 degrees C, and costs $22.50 
in small quantities. The uA741C is similar 
but has a temperature range from 0 to 
plus 70 degrees C and is available in a 
T0-99 package for $10.50 or_in a_ dual- 
in-line package for $11.25. Inquiries to 
the company at 420 Mount Dandenong 
Road, Croydon, Vic., 3136. 


STANDARD TELEPHONES AND 
CABLES PTY. LTD. has avpointed Sir 
Samuel Jones as chairman. He will con- 
tinue in his capacity as Managing Director 
of the company, a position he has held 
since 1961. 


VITRANOM PTY. LTD. has introduced 
a high-speed, high-reliability, mechanically 
actuated switching module said to elimi- 
nate detectable bounce and to vastly re- 
duce noise. The device offers ring-free 
switching up to 6000. closures per second 
with a life approaching 100 million clo- 
sures. Low actuation pressure (40 grams 
max.) and movement differential (.005in 
max.) make it ideal for mechanical gang- 
ing, motion detection, data and telemeter- 
ing instrumentation, etc. For further infor- 
mation contact the company at 534-536 
Prince’s Highway, Rockdale, N.S.W. 2216. 


PLESSEY COMPONENTS GROUP, in 
the U.K., is now in quantity production 
with a range of fluid logic elements, 
including a number of input/output 
devices and other accessories, plus com- 
plete mounting and manifolding hardware 
in addition to the logic elements. <A 
universal mounting system has_ been 
designed to simplify the construction of 
fluidic circuits. The units simply plug 


HEWLETT-PACKARD AUSTRA- 


LIA PTY. LTD., 22-26 Weir 
St., Glen Iris, Vic. 3146, has an- 
nounced a DC to 40GHz digital 
frequency measurement. system. 
The system, E40-524L, is said to 
represent an improvement in per- 
formance and ease of operation 
-over previously available systems 
of this type. It consists of 
standard, general-purpose __instru- 
ments, each of which can be used 
separately for other tasks. The 
instruments in the E40-524L are: 
a DC to 50MHz electronic coun- 
ter with a S5SO0MHz to 18GHz 
transfer oscillator plug-in; a 2 to 
4GHz local oscillator (a versatile 
general purpose plug-in sweep 
oscillator); a _synchroniser for 
phase-locking the local oscillator 
to CW input signals; a mixer; a 
20dB directional coupler; and a 
monitor tee. 


RADIO DESPATCH SERVICE 
would like us to remind readers 
that for some time now they have 
been maintaining regular stocks 
of the popular “BOFA” range of 
projection and specialised incan- 
descent lamps, which offer long 
life and high performance at a 
low cost. Recent additions to 
the Japanese-manufactured BOF A 
range include a series of tungsten- 
halogen lamps, with types .avail- 
able for most equipment designed 
around these lamps. Pictured is 
the lamp at the top of the range, 
rated at 24V 250watts. Enquir- 
ies regarding the quartz-halogen 
series or any other lamps in the 
BOFA range may be directed to 
the above firm at 868 George 
Street, Sydney, 2000. 


together and can be interconnected in a 
variety of . ways. The system enables 
prototypes to be built quickly and is also 
suitable for the construction of production 
assemblies, Further information may be 
obtained from the Professional Compon- 
ents Department, Ducon Division, Plessey 
Components, Villawood, N.S.W. 2163. 


DYNAMCO ELECTRONICS PTY. 
LTD. has recently signed an agreement 
to become sole Australian distributors 
for Raytheon Computer of Santa Ana, 
California, U.S.A. The main product is 
a flexible care purpose digital com- 
puter, type 703. Available with core stores 
ranging from 4000 to 32,000, an access 
time of 1.7uS, and 16 bit word length, 
the 703 is obtainable in a wide range of 
configurations starting at $15,000, includ- 
ing input/output machine. A full range 
of peripherals includes disc store, high 
speed printer, magnetic tape store, A-D 
and D-A converters, multiplexers, etc. 
For further information, contact Dynamco 
Electronics Pty. Ltd., 90 Alexander Street, 
Crow's Nest, N.S.W. 2065. 


NORTON CO., U.S.A., has developed 
a silicon carbide element laboratory fur- 
nace which can provide working tempera- 
tures up to 2900 degrees F in air or an 
inert atmosphere. Called the NRC LV500 
series, the new furnace provides fast 
response and uniform heating, and allows 
the use of its tubular element as a work 
chamber. The elements are available with 
inside diameters of 2 or 34in, and heated 
lengths to meet uniform temperature zone 
requirements. Standard temperature uni- 
formity is plus or minus 20 degrees F. 
Applications include semiconductor pro- 
cessing, brazing, sintering and outgassing 
in the electronics and _ metallurgical 
industries. The Norton Co. is represented 
in Australia by Norton Australia Pty. 
ee Nyrang Street, Lidcombe, N.S.W. 

1. 


HEWLETT-PACKARD CO., of the 
U.S.A., has introduced a double-balanced 
mixer, model 10534C, that has 0.lin 
connector pin spacing in two rows 0.3in 
apart--the same as standard flat-pack 
ICs. Although not an IC, the mixer is 
packaged in a subminiature enclosure 
only 0.35 x 0.4 x 0.4in. The package 
houses a four-diode bridge and two 
toroidal transformers. The hot-carrier 
diodes in the bridge are matched to give 
high carrier suppression—mixer balance 
is claimed to be at least 15 to 35dB 
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WANTED) 


BY ALL 
PRODUCTION ENGINEERS 


\ORYOX 


miniature 
soldering instruments 


2 RELIABLE 
% EFFICIENT 
3 LONG LIFE 
2& REPLACEABLE BITS 
& CONTINUOUSLY RATED 
2 NO WARM UP. DELAYS 
2 NO SWITCH TROUBLES 
*® NO OPERATOR FATIGUE 
2% DOES WORK OF HEAVY IRONS 


Weighs less than 1 oz. and 
compact handle enables girl 
operators to work quickly and 
accurately all day. 


\ 
1 


ACTUAL’ 
SIZE 


Write or phone to 
i HAAN: 67 9161. HOBART: 
” - LAUNCESTON: AWA 
' Ltd., 21804. ADELAIDE: Newton McLaren 
Ltd., 510111. BRISBANE: Chandlers Ltd., 
310341. PERTH: AWA Ltd., 28 3425. 
SYDNEY: George Brown & Co. Pty. Ltd., 


29 7031. Electronic Parts (Pty. ‘Ltd., 
533 1277. 


Australian Distributors 


MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 
47 York Street, Sydney. 2.0233, Ext. 284 


monarcn: 


the miser 


Penny-pinching cannot be condoned where hi-fi’s concerned. Except... where the 
customer is perhaps just a beginner in the stereo world, or even a man-on-a-budget. 
He has to be miserly with his money, he has to limit himself to a medium price 
range, yet he'd like the finest equipment available in this price range. This is where 
Monarch Amplifiers excel. The three models below represent the best value for 
anyone’s money: the highest possible standard of fidelity at a medium — you 
could call it miserly — price! 


MODEL SAT-460X 


My say fee ae ae a, A, WH. Solid State AM/FM Mpx Stereo Tuner Amplifier 

Transistors: 32 transistors, 19 diodes. 

Output Power: 26 watts per channel at 8 
ohm (IHF). 

Frequency Response: 20-25,000 Hz = 0,5 db. 

Controls: Tuning, Loudness, Balance, Bass, 
Treble, 

Switches: Input selector, speaker selector 
(with power switch), tape moni- 
tor, noise filter and FM-AFC. 

Input: Mag-Phone 3mV, Extra 200mV, 
Tape-in 200mV for maximum 
output. 

Dimensions: 164” (W) x 43” (H) x 11” (D). 

Weight: 18 Ibs. 


MODEL. SAT-260X 
Solid State AM/FM Mpx Stereo Tuner Amplifier 


Transistors: 22 transistors, 17 diodes. 
Input: Mag 2.5mV X-tal, 170mV Aux. 
230mV for maximum output. 
Output Power: 13 watts per channel at 8 
ohm (IHF). 
Frequency Response: 20-20,000 Hz + 1 db, 00 Tame none 
Controls: pe aa balance, bass yp NOE Laat rere Paar 
and treble. . 2 
Switches: Function, tape-monitor, mode, N r dh é & & y 
scratch filter, FM-AFC and loud- tennant coh \ 


ness 
Dimensions: 4” (H) x 144” (W) x 108” (D), 


ee a... MODEL. SA-500 


Solid State Stereo Amplifier 
Transistors Used: Total: 14 transistors, 6 diodes. 


Pre-amplifier: 

Equalizer: “Mag” RIAA, 

Sensitivity: “Mag” 3mV at 1KHz; tuner 150mV 
at 1KHz. “Ceramic” 30mV at 
1KHz, 

Power Amplifier: 

Power Output: 15 watts/channel IHF, 

Frequency Response: 20-20,000 Hz + 1 db, 

Output: 4, 8 and 15 ohms (Tapeout for 

, tape recorder). 
Dimensions: 103” (D) x 44” (H) x 134” (W). 
Weight: 13 Ibs. 


Sole Australian Distributors 


W.C.Wedderspoon Pty.Ltd. 


193 Clarence Street (between King and Market), Sydney. 29 6681 


Available from 


N.S.W. Stereo Music Systems, 193 Clarence Street, Sydney. QLD.: Modern Dictating, 555 Stanly Street, South Brisbane. 
Magnetic Sound Industries, 387 George Street, Sydney. VIC.: Danish Hi Fi, 941 Burke Road, Camberwell, Melbourne. 
W.A.: Musgroves Ltd., 223 Murray Street, Perth. 


co ae po od ie an Sydney. Alberts TV, 282 Hay Street, Perth. 
en i Fi, en reet, Sydney. Alfreds Emporium, Pier and Hay Streets, Perth. 
A. Victor & Co., Cnr. Elizabeth St. and Wentworth Ave., Sydney. . . ales 
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depending on frequency range. The mixer 
has a frequency range from S5OKHz to 
150MHz on two ports and from DC to 
150MHz on the third. Conversion loss is 
only 6.5dB from 0.2 to 35MHz and 8dB 
over the whole frequency range. The low 
frequency noise is less than 0,1V per root 
cycle at 10Hz. Inquiries to the Australian 
company, Hewlett-Packard Australia Pty. 
ee 22-26 Weir Street, Glen Iris, Vic. 


'e 


NARDA MICROWAVE CORPORA- 
TION, of the U.S.A., has available a 
precision coaxial phase shifter which 
provides variable phase shift over at least 
180 degrees. The new unit, Model 3753, 
covers the frequency range from 3.5 to 
12.4GHz. Phase shift, in degrees per 
GHz, is indicated directly on a digital 
counter on the front panel, with an accu- 
racy of plus or minus 0.30 degrees per 
GHz. The unit can handle 200 watts 
average, and has a VSWR of only 1.3 
over most of the range. Inquiries to the 
company at Commercial Street, Plainview, 
N.Y. 11803, U.S.A. 


RCA MAGNETIC PRODUCTS LTD. 
has been formed to manufacture tape and 
other magnetic products in Great Britain 
for the British and overseas markets. The 
new company is 75 per cent owned by 
RCA Great Britain Ltd., the wholly 
owned British subsidiary of RCA, and 25 
per cent owned by International Com- 
puters Ltd. It is planned to construct a 
factory at Bryn Mawr in South Wales, 
we is expected to start operation in 


KENNEDY COMPANY, of the U.S.A., 
has added two new models to its range 
of computer-compatible recorders. Model 
1400/360 is a low-cost recorder capable 
of writing IBM System 360 compatible 
tapes from sources of medium-speed data. 
It records a nine-track 800 BPI format 
with a standard recording speed of 0-500 
bytes per second. Model 1600 is a: low 
cost recorder using IC techniques. Tape 
format is IBM compatible, seven track 
with packing densities of 200 or 556 
BPI. For further information, contact the 
Australian distributors, Dynamco Electron- 
ics Pty. Ltd., 90 Alexander Street, Crow’s 
Nest, N.S.W., 2065. 


PYE PTY. LTD. has developed a low- 
cost portable intruder alarm, known as 
the Pye Sonic Eye. It is intended to helo 
prevent crimes by frightening away would- 
be intruders. When switched on by a re- 
movable key, it fills the area to be pro- 
tected (surrounded by four walls) with a 
sonic field of high pitched sound inaudible 
to the human ear. Any interference with 
this field, even opening a door to a very 
slight degree, sets off an alarm horn 
within the unit which gives a prolonged 
blast, audible at long distance. This blast 
continues until the interference ceases or 


the unit is switched off by its key. For 
further information contact the company 
at Clarinda Road, Clayton, Vic. 3168. 


AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD. has announced the company’s 
range of ICs for industrial and consumer 
electronics. The range available includes: 
PA424 — zero voltage switch; PA230 — 
low level amplifier; PA223 and PA238 — 
operational amplifiers; PA222, PA234 and 
PA237 — audio amplifiers; PD455 — 
bistable frequency divider; PA436 — phase 
control; PA189 — IF discriminator. For 
further information contact the company 
at 103 York Street, Sydney, 2000. 


EMERSON & CUMING INC., Can- 
ton, Massachusetts, U.S.A., is manufac- 
turing a lossy ferrite as tiles lin square 
and 1/8in thick. Known as Eccosorb ZN, 
it is used to damp surface waves and 
creeping waves in a variety of UHF and 
microwave devices. It is a ceramic and 
may be used over a temperature range 
from -65 to 1,000 degrees F, and is com- 
letely weatherproof. The attenuation var- 
Jes from 17dB/cm at 200MHz to 26 
dB/cm at 10GHz. Further details may be 
obtained from the Australian agents, Wm. 
J. McLellan and Co. Pty. Ltd., The Cres- 
cent, Kingsgrove, N.S.W. 2208. 


SOLARTRON has developed a range 
of high accuracy, high stability domain 
transducers, The first, a Vibrating Tube 
Liquid Density Meter, model NT 1762, 
is shortly to be followed by a Vibrating 
Cylinder Gas Density Meter, model NT 
1792. The output from the meter is an 
FM signal which is detected and converted 
to a direct density reading by an asso- 
ciated read-out unit. The two-tube design 
of the NT 1762 provides continuous on- 
stream measurement of density with flow 
in either direction or with the liquid at 
rest. Features of this transducer include 
0.1MG/cc accuracy and good long term 
stability. Inquiries to Solartron Australia, 
112 High Street, Kew, Vic. 3101. 


Rea 


Fish-eye lens view of the Varian 
automatic channel tuner. 


VARIAN ASSOCIATES has developed 
an automatic channel tuner available as 
an optional extra with Varian CW or pulse 
klystrons. The tuner permits changing pass- 
bands in four seconds by selector 
switch. Up to 12 channels are available 
from one klystron. Each channel provides 
the usual klystron bandwidth, typically 
1.0 per cent, 1dB, and each can be sect 
to a different centre frequency. Normally, 
centre frequencies are selected so that the 
channels span the entire 4 to 10 per cent 
potential tuning range inherent in most 
klystrons. For further information, write 
to Varian Australia Pty. Ltd., 38 Oxley 
Street, Crow's Nest, N.S.W., 2065. Go 


BUY RECORDING TAPE 
AT WHOLESALE PRICE. 


WILCOX BROS. & BARCLAY Wea \ 


are now offering their line of recording tape direct to the 


Public at wholesale prices, 


This is a leading American manu- 


facturer’s first-grade line especially packed for us in a plain 


box. 


TYPE 
5" 900ft Acetate PVC 
5” 1200ft Tensilized Polyester 
7” 1800ft Acetate/PVC 
7” 2400ft Tensilized Polyester 


We are not allowed to reveal the maker’s name. 


CODE’ PRICE PRICE 
ets 5R9 $2.75 $1.80 
sicagataraee 5P12 $4.45 $2.95 
Basco 7R18 $5.10 $3.35 
onus . 7P24 $8.35 $5.50 


Wholesale prices allow for 33 1/3 per cent trade discount and cash settlement 


discount an dinclude sales-tax. Freight free throughout Australia. 


MONEY BACK GUARANTEE 


WILCOX BROS. & BARCLAY tape is guaranteed to be first-grade splice free 
recording tape, made in the U.S.A. Your money will be refunded in full on re- 
turn of goods within fourteen (14) days if you are not fully satisfied with your 


rolls 7P24 at $5.50. 


T enclose cheque/postal note/ Money Order for 
Return this order to: 


Total $ 
Total $ 


purchase. 

weenmeaseecenaeees ORDER FORM (capital letters please}: .+.scccsasasewnans 
| FROM: ' 
+ NAME: ‘ ' 
! S°REET AND NO. i 
' CITY OR SUBURB; POSTCODE: 1 

' 
' PLEASE SHIP: H 
Ur cu oolts dean eae oak waies es rolls SRO at $1.80. Total $ 0.0... 0 cc. cece cece ee eeeee ‘ 
t Lau afasherataie Rs Mie ote oles casaxe rolls SP12 at $2.95. Total $ .... 0 ..ceccceeueee H 
Hea Cair su elans tes wan Gar rolls 7R18 at $3.35. Total $ 0... 0 ..ce..ssase ' 

: 
H H 
' 
: i 


Wilcox Bros. & Barclay 


WHOLESALE MERCHANTS 


The relatively light weight (221b) 
of the Pye Sonic Eye means it can 


be easily moved between loca- . : 
Mail Order Office: 


Room 7, 3rd FI., 823 Bourke St., Melbourne 


tions, It can be operated from 
mains power or from its own re- 
chargeable batteries. 
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K K AMPLIFIERS LOUD HAILER gets your message over 
LOUD and CLEAR 


C.T.330 20K. OPV 


D.C. Volts 6, 6, 30, 120, 600, 
1,200, 3,000, 6,000, A.C. Volts 6, 
30, 120, 600, 1,200. D.C. Current 
s 600mA. Resistance, 6K, 
600K, 6meg,, 60meg., D.B. minus 
20 to plus 62, 5 Ranges. Specially 
suitable for transistor use. 


C.T.500 20K.OPV 


De Volts, 2.5, 10, 50, 250, 500, 
+ 10, 50, 
D.C. Current, 
Resistance, 
» 1.2meg., 


12meg. D.B. 
20 to plus 62. 


3.25 
KAMODEN—100B 


100,000 O.P.V. 
D.C. Volts, .5, 2.5, 10.50, 250, 
500, 


500, 1,000. 
A.C, Volts, 25, 10.50, 250, 
Mils., .01, .25, 2.5, 25, 250, 1D.A. 
Res., 20K, 200K, 2M, 20M:OHM. 
DB minus 20 to plus 62. 5 Ranges. 


$29.75 POST 1.00 
P.T.34 1000.0PV 


D.C. Volts, 0, 10, 50, 250, 500, 
A.C. Volts, 0,' 10, 50, 250, 500, 
1,000. 

1-100-500 RESISTANCE, 


“$5. 50 Post 50c 
200H 20K.OPV 


D.C. Volts, 5, 25, 50, 250, 500, 
ey A.C. Volts, 10, 50, 100, 500. 
D.C, Current, 50uA, 
nA. Resistance, 6K, 600K. 
Capacitance, 2 D.B. Ranges. 


$10.95 Post 50c 


ALL PRICES NET. INC. S.-TAX. 


PANEL METERS 


minus 


EDGE METERS, ImA. 
Scaled V U.S. 

Tuning Stereo Bal. $2.50. 
A FULL RANGE OF UNITS. 
85 Types. 14%in to 3¥ain. 

FROM $3.25. 
Send for full list. 


HI-FIDELITY TWIN 
CONE SPEAKERS 


Aust. made. 8 or 16 ohms, 


6in .. $9.00 12in_.. 
8in .. $7.50 


8in .. 
10in :: $10.75 Interstate 80c. 
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Public Address Range 
240V-AC 


MINIATURE P.A, AMPLIFIER. | 
15 WATTS OUTPUT. 


Multi Match Ferguson O,P. trans- 
former input for crystal mike and 
mixing. 

42.50 


$57.50 
$85.50 


pick-up__with electronic 
P.P, EL.84 output 
30 Watt. As above, EL34 


40 Watt. EL.34 
Pio oad nu aa 4 ooo 
60 Watt. As above, 6DQ6 
wP. w. 4. a. 4... $105.50 
LINE OR _ VOICE COIL. 
TRANSFORMERS 
MULLARD HI-FI RANGE 
5/10 with pre amp base and treble 


boost. Ultra Linear output g4e.s0 
5/20in. As above $70.50 


P, A. SPEAKERS 


8 WATT 
8in Units in Waterproof 
Projection Horns. 
5 Okn Voice Coils. 


As above, 


e 
In Double Ended Flares, 
Duolateral Coverage. 


° 
Line Output TransZormers to suit. 
$1.75 extra. 


DYNAMIC 
MICROPHONES 


Model DM 108, 
Imp. 50K with Switch. 
Freq, Response 
100-10,000 c/s. 


e 
Model DM-401 
with switch, 


e 
Floor Model MIC 
Stand 2 Section 
Adjustable. Heavyweight, 


Table Model. 


9in Gorse Neck, $5. 


4 CHANNEL 
TRANSISTORISED 
MICROPHONE MIXER 


Specs, High imp, input, Gain. 
Approx. 3DB, Max. input sig. 1 
volt max, output sig. 1-3-volt noise 
ratlo —60DB. 9-volt operation. 


TACHOMETERS 


Mullard. és AGE, scaled) for 
With Bwelt Angle 


240-degrce Circular Movement. 
Scaled 6K or 8K $24, 
Standard Scale, 6 or 8K $19. 3 
Postage N.S.W. 50c. Interstate 75c 
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WEEKENDS & AFTER HOURS 98-5956. 


@ Outdoor Sports @ Clubs @ Fetes @ 


Clubs’ bear Parties 
ANYWHERE 


e@ Fairs @ penn Sites @ Amusement Parks 


You Want To Heard. 


Battery-operated-—self-contained unit. 


COMPLETE with. “extension microphone lead ONLY $59.00 


REVERBERATION 
UNITS 


Latest, design to suit organs, stereo, 
guitar, any hi-fi equipment. 


Post 35c. 


CO-AXIAL SPEAKERS 
C.S.-20. 8” 


16 ohm. Cross over, 3,000 

Frequency range 40 to 
20,000 cycles. 
Rated 8 Watts, 


$15.95 


12in 20 Watt. 
As Above. 


$27.75 


HORN TWEETER 
CT-3 
2,000-20,000 Response. 
20 Watts Power. 


Sensitivity 110 dbw. 
Weight 1%lb. 


$8.95 


STEREO RECORD 
CHANGERS 


Latest Model, 4-speed. 


V.C. 
cycle, 


. 
De Luxe Model. 
machined and _ balanced. 
turntable. Ceramic 
cartridge. 


$34.00 


Post N.S.W. $1.25. Interstate $1.75. 
De Luxe Mode 
with mechanical cueing device. 
Calibrated stylus. Pressure control. 
Adjustable counter balance, 
Two spindles. 


ELAC 190 


4-Speed Changers, Ceramic pick-up 


Fully 
Heavyweight 


HI-FI STEREO 
HEADPHONES 


8-OHM. 
Range 2Sc¢ to 17K.c, 


Post 35c. 


“| Freq. 


SIGNAL GENERATOR 


Deluxe Model TE-20D. 
range 120 KC—S500 Mes. 
7 Bands. Accuracy 2 per cent. 
put 8V. Provision for Xtal. 
pete for self calibration Marker 
rator. circuit. 240 


fE.20 $25.50. $28.50 


Post., N.S.W., 7Scs Vstate $1.25, 
LEADER L. SG 
$31.75. 


V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 


Spec. AC.V. Imv.—300 Vrms. 10 
ranges . Accuracy 5 cps— 1 2mc, 
plus-minus 2db, 10 cps-1 mc, plus- 
minus ldb. 20 cps-250 KC., plus- 
minus dB. 

dB, Scale: 40-30-20-10.0, 10.20, 
30.40, 50 dBm. 240 V.A.C. 


48.75 


MODEL TE-65 
V.T.Y.M. 


»_V. 0-1,5-5-15-50-150-500-1,500 
» ACV, 0-1.5-5-1$-50-150- 
V_ Rms, 0-1.4-4-14-40- 


Vv. P.P. 
Hestsranes RX10.100,. .1K, .10K, 


100K., 1M, .10M. Decibel—l0db, 
batanaplie 65aB. 


TECH. P.V. 58 $40.50. 


ORGAN KEYBOARDS 


49 Note. Complete with 
Switching System. 


e 
13 Note Pedal Claviers, 
complete with Switches, 


. 
Special: Semi-finished Stromberg 
Organ Cabinets to suit above. 


Organ _ Stools $14.50 


NEW SPEAKER 


SPECIALS 


ohms. 

Sin x 3in $3.30 
6in x 4in $3.50 
Jin x Sin $4.25 
9in x 6in $5.95 


Postage: 
N.S.W. 25¢. 


Vain’ "2. $3.2 
4in x 2in $3.30 Interstate 40c. 


NEW RECORDING 


TAPE 


Most popular brand. 
3in Correspondence 
3in. Mylar L.P. 300ft 
3%in Mylar 
Sin Mylar 
Sin Mylar 
5¥%in Mylar 
5%in Mylar 
Jin Mylar 
Jin Mylar 
Jin’ Mylar 

P.V. 


Tin 
Postage_N.S.W. 
Postage Interstate, 232. 


MULLARD 
MAGNAVOX 


BOOKSHELF 
ENCLOSURE 
Maple, Teak or Walnut 
Complete $24.75 
ee 
Post: N.S.W. SOc. Interstate “$1. 00, 
CAB ONLY 
R. H. BOOKSHELVES <sit.s0 

MULLARD $10.9: 
Sasa | UNITS 
Sin 10in = 12in 
$27: 75 $33.50 $35.50 $36.50 


GUITAR 
AMPLIFIERS 


10-Watt, Two-Channel, with Twin 
Cone Speaker .. $53. 

14-Watt. 4 Inputs, Bass and Treble 
Boost. 2 Twin-Cone Speakers, $63 
17-Watt, Four-Channel, 
Treble Boost. Two 
Speakers .. ie a 


35 WATT 


4-Channel, Bass and Treble Boost. 
4 Twin-Cone Speakers .. $109.05 
Vibrato with foot control and 2 
preset controls for frequency and 
ae $10.50 extra on above 
models. 


14 plus 14 WATT 


With ae etercibcr May be used 
as 28 Watt or as 14 Watt plus 14 
Watt Reverb. Two 9 x 6 Woofer 
Speakers. Two 9 x 6 Twin-Cone 
Speakers. 4 Channels. Bass and 

reble Boost. Foot Vibrato control 


included. 
$163.50 


SLAP BASS OR BASS GUITAR 
40-WATT AMPLIFIE) 

4 Input Channels, Bass and ‘Treble 

Boost. Two 12in Radial Beam 

Speakers. Perfect reproduction on 


20 cycles. 
159.75 


PIGGY BACK 
GUITAR AMPLIFIER 


30 Watt .. 
45 Watt .. 
60 Watt .. 
4 Inputs. Bass and Treble Boost. 
Vibrato if required, $10.50 extra. 


ELECTRIC GUITAR 
Pickup Units . a 
Accordion Pickup Units . 
Harmonica Pickup Units .. 
Post, N.S.W. 40c; Interstate, 15e. 


FUZZ BOX 


FUZZ BOX E, AND A. AUG. 
WIRED AND TESTED. 


$15. 
Post., 75¢, 


REVERB UNIT 
COMPLETE with AMPLIFIER. 
E.A, October issue. Kitset $39.95. 
Wired and tested, $41.95. 


Bass and 
Twin-cone 
.. $76.25 


15-INCH HI-POWER 
SPEAKER 


30 and 50-WATT. RMS. 
Specially designed for Guitar. 
Organ, Bass, ete. 


0.00 
INTER. COM. UNITS 


2 Station Transistorised 


including Master 


0.95 


4 Station. 


“MYERS” 
AUTOMOBILE STEREO 
TAPE PLAYER 


12 VDC. 1 amp operation. Size 
3, 4 and 8 track cartridges can 
be played, Automatic starting and 
selecting, 12. silicon transistors. 
Freq. response. 70-10,000 cps. 
Tape speed 3%” per sec. 


240 VAC model avaltable, mein 
P.U, or radio input. .. 


99.50 


PLAYMASTER 106 
AND 107 


Feb. and March Elect. Aust. 


WIRED AND TESTED $94,75 


107 


WIRED AND TESTED $83.75 


10+ 10 
STEREO AMPLIFIER 


E.A. November. 
Kit Set 


a $59.78 
Wired and tested ..°.. 


"7. $69.75 


RESISTANCE- 
CAPACITANCE 


Bridge and Analyser, 
Capacity 20 pf to 2,000 mfd. 
Resistance 2 ohm to 200 megs. 

Also tests power factor, leakage, 
impedance, transformer ratio, insu- 
lation resistance to 200 megs. at 


Indications by eye and meter. 


$49.75 


TEST EQUIPMENT 


WIDE BAND OSCILLOSCOPE 


5 Meg. Bandwidth Push-pull vertical and horizontal 
Amplifiers, 8 positions, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions, Calibrated .02 
to 600 volt, Hard time base, 20 cycles to 75K. Latest 


American R.C.A. circuitry. 


3-inch $102.75; 


119 STEREO 
TAPE ADAPTER 


Sults all Playmaster Stereo ampll- 
fiers and others that accept crystal 


Kitset .. ae - $79 00 
Wired and ¢ 96.00 


TAPE PLAYBACK 
KITSET 


BSR deck with parts for transistor 
pre-amp 0 circuit, 
Post $1.25 N.S. We $2.00 Inter- 
Easy to bold. ‘Nit. Fi BSR 


TAPE DECKS B.S.R 


2 Track, 3% I.p.s. 


240v A.C, POWERED 
SOLID TA STEREO 


Ger, P. 
Frequ. Range 30c to 20KC, 
Max Sensitivity 3 MV 
Speaker matching 4 to 15 ohms. 


A.2C. STEREO 
AMPLIFIER 


5 WATTS PER CHANNEL, 
Valve Unit. 240v A.C, 
Input for Crystal and Ceramic 
-U. Radio and Auxiliary. 
Output for 4, 8, 15 ohms. 
Cross _talk better than -40db. 
Sensitivity 50 MV. 
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Complete with probe. 


5-inch $118.75 


PLAYMASTER 
15 


The new solid state Stereo-Amp- 
Hfier, April issue 
wired andi tested .. 
Pre- samp, to sult magnetic 
cartridge .. .. .. 


UA 41A 20- 20. 


SOLID STATE STEREO 
20 watts per channel. Inputs_ for 
tape, magnetic and ceramic P.U, 
Tuner and aux. Teak cabinet. 


VALVE TESTER 


Tests all valves, diodes, rectifiers, 

checking filaments, shorts, Merit on 

direct reading. Good-bad meter. 
Complete with tube chart. 


Post.. N.S.W., 25¢; I’state, $1.25. 


T.E. 50-99-50 


Checks, Nu Miter Compactrons, 
G 


Post: N.S.W. 25¢3 Vstate $1.25. 


G.D.0. UNITS 
Lender 810. 6-Band, 2 Mcs to 
260 Meg Nuvistorised, 240 V.A.C. 
Operation. Modulated, Calibration, 
Accuracy 2 $4 cent. 


41.50 


18 Lafayette. § Bands, 360 
to 260 Megs. 240 V.A.C, 


operation, 
$39.50 


Post., N.S.W., 50c; I’state, 
5 Ti 7 


18¢. 
T.E, and, 


AUDIO GENERATOR 


De Luxe Model TE—22D. 
Freq. range. Sine 20 eps—200 ke. 
SQ. 20 i ee Output voltage, 
Sine 7V. SQ, TV P.-P. Output im- 
pedance 1000 ohms. Acc. § per 
cent, Distortion less than 2 per 
cent. 4-range attenuation. 

1/1, 1/10, ag 1/1K. Printed 
circult, 240V A.C. 


$42.55 
SIGNAL INJECTOR 


Transistorised. Fountain pen-sized 
Unit for Signal Tracer in Radio, 
TV and Amplifier Service. 
$5.75, Post, 25c. 


TRANSISTOR AND 
DIODE TESTER 


E.A. August, '68. 
Wired and Tested. 


KIT SET $48.00 
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y aN AMPLIFICATION 
@ 


. oo COMMUNICATION 
SE i—, * 


DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 
EVENINGS and WEEKENDS: “KALUA,” Hilma Street, Collaroy Plateau, XW5956 


DUMONT 


TYPE A.20 


CHASSIS PUNCHES 


LIGHTING PLANTS 
Johnson bh. 


aIzes ant Min, Yin, lin, 
Yein with tapered 
ihiamner and Carry Box. 


$5.75 


Interstate $1.00. 


HIGH POWER 
TRANSMITTERS 


1 K.W. 2 to 20 Megs. 
Rack mounted. Fully metered. 
Complete with vales and power 

supply. 
New condition. 

Ideal for SSB final. 

Industrial heating, welding, etc. 


Post 50c. 


NEW POWER . 
TRANSFORMERS 


240-10V 1.3KA Auto .. .. $21.00 
124V Doubler 300MA $6.78 
130V Doubler 400MA .. $7.78 
14SV Doubler 450MA .. $9.79 
150 x 150, 30 M.A. .. .. $3.78 
225 x 225, SO M.A, .. .. $4.29 
193,Sin C.R.O. Transformer $12.95 
150v Doubler. 600 M.A. .. $12.75 


TYPE 62 
TRANSCEIVERS 


2 to 10 megs. NEW. 


$49.50 
RELAYS 


6V, 3-pole Miniature .. .. 
12 volts, DPDT, 5 amp .. 
12 volts DPDT .. .. .. 
100pf TX var. condensers 
Hi-speed Polarised relay .. 
2000 ohms .. «2 oe oe 
1000 ohms .. .. os os 


approx. 10 ‘cwt. 


$125.00 


Weight 


NEW VALVES 


6AMS .. 


$1.50 
$2.00 
$1.28 
$1.00 
$5 00 
$1.25 
$1.25 


PADDED DYNAMIC 
HEADPHONES 


100 ohms .. .. .. .. «. $3.00 
With 50 ohm, Dyn. Mic, 


$4.50 


Post S0c. 


OIL FILLED 
CONDENSERS 


Smfd ey se oe 08 oe 


iia’ sever tele ole s9ie $3.00 
3000V $1.70 
wl SK, 1 3K AC 
524K, 1... en. s. 18 


EX-TAXI TRANSCEIVER. 
Complete All valves, speaker, Mic 
Clean condition. 
$32.00, 


NEW C.R.O. TUBES 


3AP1-906 3in .. .. .. .. $2.78 
CVIN2 Sim .. oe oe oe +) $2.00 
VCR97 6in .. . + «+ $3.78 
ACR10/VCRI39A 3in seo $3.00 
CV1522 1%in .. .. .. .. $2.28 


GENEMOTORS 


Output 

300mA New 
12v 1200v 200mA .. 
24v $40v 200mA New | 
24v 300v 250mA New 
{2v 275v 110mA .. 


- $11.00 
» $13. 
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34ft Vertical Collapsible Antennas. 


5” WIDE BAND 
OSCILLOSCOPE 


ondition, 
LABORATORY MODEL. 
$72. 00 Tested. New condition. 


E EADPHONES $99.00 
fp aie py none, COSSOR - 1049 


Senet 8 DOUBLE BEAM 
Arena Liat vs 0 3 $170.00 

Feta ened pit | ew MOBILE 
= noni R.F. LINEAR 
AMPLIFIERS 


"Post 25¢ pair.” 
to 10 Megs. 


100 YDS 
200 Watt PE P. 12v Power supply. 


HOOK-UP WIRE 
Easily converts i other bands. 


10 Assorted Colours. convert es 
$1.00 Silver’ Variable, Inductance. 
Post 25¢ Sufficient reserve £00 for exciter. 
TYPE 1935 
V.H.F. TRANSCEIVER 


100 to 155 megs, New condition. 
2 to 8 megs. 15 valves, 


$29.75 New condition. 


BENDIX ee: 
FREQUENCY METERS! COMMUNICATIONS 
New, factory fresh, Modulated RECEIVERS 


units. With A.C. supply. 
All air-tested. Re-aligned 


$75.00 Loe ve ve $199.00 
> "ss 
TRANSISTORS 


TDN ID ND OTT saiso 

o ae we oe oe 5600 

aa’ units for 75-watt 

fo, 200-watt power units or 
transistor ignition. 


2 H.P. ENGLISH 


J.A.P. PETROL ENGINES. 
Tested. Perfect order 


$39.00 
NEW 


No. 19 
TRANSCEIVERS 


$90.00 
"$105.00 

«+ $175.00 
- $125.00 


WANTED 


Communications Receivers, 

Test equipment. P.A. Gear. 

Large or small saris stock. 

Best prices, Call, write or 
phone any time. 


NEW ELECTRO- 
STATIC 5KV VOLT- 
METER $49.00 


Complete with uys and Base 
nsulator. 


$7.75 


4 CHANNEL 
PRE-AMPLIFIER 
MIXER 


Made by S.T.C. for A.B.C. 
Professional Standard. 


$39.50 
NEW 


PORTABLE TRANSCEIVERS, 
38 to 60 megs. RT.76/GRC. 


NEW TRIO JR-200 
KITSET 


Dial —_ assembled, Components 

mounted, Full instructions and cir- 

cuit Complete in every detail. 

Freq. 550 Ke—31 Mcs, 4 bands. 

Electrical _bandspread. .N. 

B.F.O.-A.V.C., M.V.C.-S meter 
R F. Stage. 


valves. 
240v Ac Operation. 


Excellent condition. 


$32.00 


UNIVERSITY 
SIGNAL TRACERS 


Tested. New condition. 


$34.75 


° 

Also available wired and tested. 

including matching Speaker and 
‘abinet. 


$15.00 extra 


Amateur radio 


AMATEUR RADIO TECHNIQUES by 
J. Pat Hawker, G3VA. Second edition 
1968. Stiff paper covers, 160 pages, 


94 x 7 inches. Published by the 
Radio Society of Great Britain, 28 
Little Russell Street, London, W.C.1. 

If I had to offer advice about this book 
in two words, it would be easy: “Buy it!” 
The brainchild of well-known technical 
writer Pat Hawker, the book is largely a 
collation of material published over the 
years in the R.S.G.B. Bulletin under the 


title “Technical Topics,” The first such , 


collection appeared about three years ago 
as “Technical Topics For The 
Radio Amateur” and, as such, it may be 
known to many readers of these columns. 

Despite its rather miscellaneous heritage. 
the new book gives the impression of 
being very well organised. 

Section 1, involving the first 25 pages 
goes under the heading ‘‘Semiconductors” 
and in it is compressed as good an intro- 
duction to the subject as one could wish 
for. Mind you, it is not written for those 
who are completely uninitiated technically 
but it will suit admirably the reader who 
has picked up a general technical back- 
ground “in the old days” and needs an 
introduction to these all-pervading new- 
fangled devices! The presentation is such 
that it carries its own urge to read on. 


Then follows a_ shorter section on 
“Components and Construction” contain- 
ing, among’ other things, further 
ractical information about discrete and 
integrated semiconductors. 


Section 3, “Receiver Topics” is another 
30 pages, packed with circuit diagrams, 
illustrating receiver principles and confi- 
gurations, segments, stages, ideas and 
what-have-you. Many of the ideas are 
taken from, and credited to, technical 
journals, among them being the “Deltahet” 
receiver, devised by our own staff member, 
lan Pogson, VK2AZN. 


Remaining sections cover. “Oscillator 
Topics,” “Transmitter Topics,” “Audio and 
Modulation,” ‘Power Supplies,” ‘Aerial 
Topics” and, finally, “Fault-Finding and 
Test Units.” All these are packed with 
information which should keep the aver- 
age amateur absorbed for hours—and days 
and weeks! All told there are over 350 
diagrams to be mulled over. 


Our copy of the book came direct from 
the publishers, the R.S.G.B. itself, at the 
address quoted above. Price in Britain is a 
modest 12/6. No information is available 
at the moment as to local price and 
availability but we imagine that it will 
find its way into local technical book- 
sellers and possibly the Wireless Insti- 
tute of Australia. Whatever the source, it 
is worth seeking out. (W.N.W.) 
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Servicing 


MODERN ELECTRONIC TROUBLE- 
SHOOTING, By the authors of Elec- 
tronic Technician/Dealer. Published 
by TAB Books, Blue Ridge Summit, 
Pa. U.S.A. Soft covers, 54in x 8tin, 
256pp., numerous diagrams and pho- 
tographs. Price in Australia, $6.15. 
Hard cover, $9.95. 

According to the preface, this book is 
intended to assist the ‘service technician 
in the practical skills and techniques of 
servicing. The editors emphasise that the 
best service technicians are not nec- 
essarily well versed in the theory of 
circuit operation. “Their keen diagnostic 
skills are the result of developing and 
using test procedures which most rapidly 
expose the cause of a signal malfunction”, 
to quote them exactly. 

Granted, they concede that “‘...a service 
technician certainly must know his basic 
electronics...”” but one could be pardon- 
ed for imagining that, in this book, 
theory plays only a minor role in servi- 
ing and that “Up-to-Date Test Instruments 
and Advanced Servicing Techniques (to 
quote the subtitle) is the main secret of 
servicing success. 

In fact this is not so, and anyone 
expecting to be given some magic path 
to instant servicing, will be disappointed. 
It would appear that the authors have 
set a fairly high standard on their defin- 
ition “...well versed in the theory of 
circuit operation”; a standard more akin 
to that of the engineer. 

Thus, chapter one, “Checking Diodes 
and Transistors” delves almost immediate- 
ly into the technique of using a CRO 
to trace characteristic curves of these 
devices. The description of the technique 
concludes, “If the scope you use is cali- 
brated, the dynamic collector resistance 
can be computed and the transistor linear 
range determined”. Which isn’t a_ bad 
start for a book which, superficially, 
appears to be devoted to an essentially 
“practical” approach. 


However, in spite of this — or perhaps 
because of it — the book does appear 
to have made a very good job of putting 
into print the kind of things real life 
serviceman encounter in their everyday 
work, and the experience they gain from 
them. It’s theme would seem to be that 
any serviceman will do a better, quicker 
job if he has modern test equipment 
available’ and learns how to use it. And, 
in today’s competitive market, this is all- 
importent. 


The book is divided into five sections: 
Troubleshooting Solid State Equivment; 
Troubleshooting Colour TV_ Circuits; 
Troubleshooting FM/Stereo Equipment; 
Troubleshooting Two-way Radio Equip- 
ment; and Test Instruments and Applica- 
tions. In all, 23 chapters. 


It would be impossible to list the title 
of every chapter, but some idea of the 
subjects covered can be gauged from the 
following. Section one covers printed cir- 
cuits, capacitors, transistor TV, radio, and 
hi-fi/stereo. Section two covers colour 
servicing procedure, video circuits, high 
voltage problems, and diagnosing with a 
CRO. Section three: principles of FM/ 
stereo, hi-fi test instruments, and tape re- 
corders. Section four: technical and legal 
test instruments, narrow band FM, volume 
limiting, CB equipment, and noise figures. 
Section five: CRO triggetsweeping, RC 
bridge, test probes, and test equipment 
maintenance. 


While some of the subjects are not 
relevant to the Australian scene — or, 
at any rate, not yet — most of the book 
would seem to contain a lot of valuable 
information, based on the experiences of 
a large commercial servicing organisation. 
In these circumstances it would be sur- 
prising if, even the most experienced 
serviceman did not find at least a few 
valuable time and moneysaving sugges- 
tions.- For the less experienced it should 
contain a lot of valuable information. 


Our copy from Grenville Publishing 
Co. .Pty. Ltd., Anthony Horderns Buil- 
ding, Pitt St., Sydney 2000 (P.G.W.). 
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N.A.B. Conference 


TECHNICAL PAPERS PRESENTED AT 
THE 1968 N.A.B. ENGINEERING 
CONFERENCE. Published by TAB 
Books for the National Association 
of Broadcasters, Washington D.C. Soft 
cover (spiral binding), 1lin x 8tin, 
254 p.p., numerous photographs and 
diagrams. Price in Au > $12.40. 

This is a complete transcript of the 
conference, including the technical papers 
and a transcript of the FCC/Industry 
Panel discussion. It contains reproductions 
of all the photographs, slides, and draw- 
ings presented in conjunction with the 
technical papers. These technical papers, 
by engineers specialising in each particular 
field, may be reget as presenting the 
current state of the art of the subjects 
covered, 

The following list of paper titles gives 
some idea of the diversity of the sub- 
jects discussed: 

Dual Reliable AM Transmitter System; 
Digital Frequency Monitoring For AM/- 
FM/TV; Automatic Logging of Directional 
Antenna Parameters; Galvanised Steel and 
Paint Specifications For Towers; A New 
Circularly-Polarised FM Transmitting An- 
tenna; Aspects Of Audio Testing; Optical 
Mulipieaian Theory and Practice; A Mod- 
ular Portable Lighting System; Processing 
Techniques for Correction Of Video Signal 
Defects; New Developments in TV Meas- 
uring Techniques; Colour Video Switching 
Systems; Plumbicon Colour TV Equip- 
ment; The New WAGA-TV Facility; A 
New Portable Camera; New TV Measure- 
ment Techniques Using Existing Studio 
Monitoring Equipment; Review of VHF- 

Remote Tests; Radio Automation 

Workshop; TV Automation Workshop; 

and FCC/Industry Panel. 

For anyone engaged in the technical 
side of broadcasting, particularly TV, this 
book would appear to be extremely valu- 
able. This is the more so since the discus- 
sions of TV equipment and facilities 
almost invariably concern colour tech- 
niques, even though this may not be ap- 
parent from the index. Since colour is 
something the local industry is going to 
have to face up to in the not-too-distant 
future, the more background material 
available the better. 

While the papers deal with their 
problems and subjects in some depth, they 
are not necessarily so complex that the 
average technical person could not read 
them and acquire a good deal of useful 
information. 

Our copy from Grenville Publishing Co. 
Pty. Ltd., Anthony Horderns Building, 
Pitt St, Sydney 2000. (P.G.W.). 


Integrated circuits 


ELECTRONICS HOBBYIST’S IC PRO- 
JECT HANDBOOK, by Bob Brown 
and Tom Kneitel. Published by Tab 
Books, Blue Ridge Summit, Pennsyl- 
vania, U.S.A. Hard covers, 8tin x 
5in, 159pp. Numerous circuit dia- 
gtams. Australian price $8.70, Soft 
covers $4.95. 

According to the literature accompany- 
ing this book it describes “. . . how 
electronics enthusiasts can become fami- 
liar with ... integrated circuits.” 1 suppose 
it all depends on how one defines 
“become familiar’ but as far as_ this 
book tis concerned, it would seem to be 
confined to recognising the pin numbers 
by which these devices are connected 
into a circuit. 

American constructional projects in gen- 
eral never-seem to be overburdened with 
the theory of operation, preferring instead 
to concentrate on how-to-build-it instruc- 
tions, preceded by a suitable sales blurb. 
Even so, this book must set an all time 
high (or low), even in its country of origin, 
for what it doesn’t say. As for assisting 
enthusiasts to become familiar with ICs, 
this reviewer considers that this is precise- 
ly what it does not do. 


LAFAYETTE Most Popular 


Hi-Fi Combination at a Low Price 


MODEL LA-224T $99.50 


30 WATT SOLID STATE STEREO AMPLIFIER 


A "Remarkable" value by any standards of comparison. All the characteristics 
of a quality Hi-Fi amplifier have been incorporated into the LA-224T. At- 
- tractive slim styling and 30-watts power supplied through the use of 16 tran- 
sistors, 4 diode circuitry for instant, cool operation, low current drain, minimum 
distortion and noise, ‘excellent frequency response. Suits speakers 4, 8 and 16 
ohm impedance. SPECIFICATIONS — POWER OUTPUT: 30-watts IHF, 24- 
watts continuous. FREQUENCY RESPONSE, 30-20,000 cps -- or — 2db. HAR- 
MONIC DISTORTION. Less than 1%. SENSITIVITY: (Mag. Input) 3mv; tuner/ 
auxiliary 250mv. CONTROLS: Power On/Off, Spkr/phones, Bass Treble, Vol- 
ume/Balance, Mode (Mono, Stereo). POWER REQUIREMENTS: 220/240 volts 
AC 50 cps. 


“CRITERION” 50 $45.50 


2-WAY BOOKSHELF TYPE SPEAKER SYSTEM 


Ideal matching speakers for the LA-224T amplifier. Offers impressive hi-fi 
sound, yet measures only 19"W x 8}" x 103". 8" woofer plus 4" Tweeter in 
an acoustically "tuned" enclosure, fully lined, assures smooth, resonant-free 
sound, yet measures only 19"W x 8§" x 103". 8" woofer plus 4" Tweeter in 
rubbed oiled walnut veneer tastefully framed in an ebony and gold picture 
frame moulding with white and gold acoustic grill material. 
SPECIFICATIONS — 8" Woofer plus 4" Tweeter, "Tuned" enclosure. with 
Tube-Type ducted port, Overall Response 35-18,000 cps, Power rating 20- 
Watts but efficient at low power, 3,000 eps Electrical Crossover. 
Division of Electron Tube 


Distributors Pty, Ltd. 


AFAYETTE ececrnonics 


There is a brief introduction, about five 
pages, presumably intended to put the 
reader in the picture in regard to ICs. 
Several photographs depict their: physical 
form, but the text is so brief that it 
could have little real meaning for anyone 
not already well versed in the subject. 

From here the book plunges straight 
into the constructional projects, the first 
one being a 6 to 11 metre short-wave 
receiver. This apparently is regarded as 
one of the larger projects, being given 
two and a half pages; one page for the 
text (including the title), one for the  cir- 
cuit, and half for the parts list. Lesser 
projects rate between one and a half and 
two pages. a 

As if this were not enough, the circuits 
themselves call for the ultimate in blind 
faith. The ICs are portrayed simply as a 
circle of numbered pins connected to 
the external discrete components. There is 
nothing to indicate what the IC contains 
and, therefore, how the circuit functions. 
The only concession in this regard is that 
the circuits of the ICs are presented in 
the back of the book, but this form of 
presentation hardly seems to fit in with 
the concept of familiarising the beginner 
with a new technique. The situation is 
made worse by the fact that some ICs are 
portrayed using conventional solid state 
circuit symbols, and some by logic 
symbols, Presumably they have been re- 
produced just as received from the manu- 
facturer. 

This criticism is not directed at the 
circuits themselves, but rather at their 
portrayal. Indeed, it may well be that 


’ many of them would turn out to be worthy 


suggestions, if only ome could see at a 
glance how they are supposed to function. 

As far as the Australian reader is con- 
cerned, there is the additional complica- 
tion that he ‘would have to satisfy himself 
that a reasonable number of the ICs 
suggested were available on the local 
market—and at an acceptable price. 

In the circumstances, not particularly 
recommended. 

Our copy from Grenville Publishing Co. 
Pty. Ltd.,- Anthony Horderns Building, 
Pitt Street, Sydney, 2000. (P.G.W.) 


Reference book 


ELECTRONIC | ENGINEER’S _ REF- 
ERENCE BOOK, Third Edition, by 
the late L. E. C. Hughes and F. W. 
Holland. Published by Heywood 
Books, Iliffe Books. Limited, London, 
1967. Hard covers, 5in x 74in, 1532 
pp., many illustrations. Price in Aus- 
tralia $22.00 plus postage. 

The third edition of Dr L. E. C. 
Hughes’ well-known reference work, with 
final editing performed after the. original 
author’s death by F. W. Holland. And 
even more so than with the first edition 
published in 1958, it represents a 
veritable cornucopia of reference data for 
the designer of electronic — mainly in- 
dustrial electronic — equipment. 

Of course no single book, not even one 
such as this with more than 1500 pages, 
could hope to provide “all necessary 
reference data” for a field of endeavour 
as comprehensive and far-reaching as elec- 
tronics. Nor could such a book hope to 
remain fully up-to-date in a discipline so 
dynamic, especially if it has a commitment 
of more than 1500 pages .. . Despite 
these very real qualifications the “EERB” 
is able to provide a surprisingly compre- 
hensive and relevant body of reference 
material, and should thus prove of con- 
siderable value particularly to those con- 
cerned with the efficient design of indus- 
trial electronic equipment. 


All Moll Enquiries and Orders te: 
VICTORIAN SALES CENTRE 

AND HEAD OFFICE, 

135A WELLINGTON STREET 
WINDSOR, VIC., 3181. Ph.: 51 6362 


Notable and quite intentional exclusions 
from the book are major topics such as 
radar, radio and television, telecommuni- 
cations, and wave filters; these fields are 
in any case covered quite well by such 
books as Radio and Television Engineers’ 
Reference Book (Newnes), Radiotron De- 
signer’s Handbook (AWV Co.), Radar 
(Pitman), and so on. Those fields which 
are covered in the present work include 


LAFAYETTE Hi-Fi Equipment is also 
available from Selected distributors 
throughout Australia, 
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information theory, nuclear instrumenta- 
tion and techniques, metrology, infra-red 
and ultra-violet radiation, lamps and light- 
ing, photoelectrics, RF induction and di- 
electric heating, high voltage and X-ray 
equipment, non-destructive testing and 
reliability testing, valves and transistors, 
vacuum techniques, magnets and super- 
magnets, ultrasonics, acoustics, computing 
and automation. 


Not a book for the beginner or hobby- 
ist, to be sure, as much of the material 
presented is reference data rather than 
explanatory text; however, for those engi- 
neers and technicians seeking a design 
reference, a volume which merits close 
inspection. 


Our copy came from the Technical 
Book Company, of 289-299 Swanston 
Street, Melbourne, 3000, who advise that 
copies are already in stock and available 
on mail order if desired. (J.R.) 


TV servicing 


MODERN TV CIRCUIT AND WAVE- 
FORM ANALYSIS. By Stan Pren- 
tiss, Hard covers, 256 pages, 8i{in 
x 5in, Illustrated with waveform 
photographs, explanatory circuits, 
typical commercial circuits, trouble- 
shooting charts, etc. Published by 

TAB Books, Blue Rik Summit Pa. 

USS.A. Price in U.S.A. $7.95. 


Basically, this book is aimed at the 
practical serviceman and, as its name 
implies, describes servicing procedures 
based on analysis of individual sections 
of the circuit and the waveforms they 
produce. It is obvious that the author 
believes that the CRO is the most useful 
single piece of test equipment for TV ser- 
vicing, and that this fact is overlooked 
by a large percentage of servicemen. The 
book is therefore intended to familiarise 
the reader with typical waveforms as they 
are encountered in commercial receivers, 
and to explain how. to interpret these in 
terms of a set failure. 

There are 10 chapters in the book, 
titled as follows: 1, Basic Waveforms. 2, 
RF-IF Circuits. 3, The Second Detector 
and Video Amplifier. 4, Noise, Synch and 
AGC, 5, The Vertical Deflection System. 
6, The Horizontal Deflection System. 7, 
The Audio System. 8, Power Supplies. 9, 
Chroma Circuits. 10, Troubleshooting 
Solid State Circuits. 

From the above list it might be inferred 
that colour and solid state techniques are 
confined to the last two chapters. In fact, 
each chapter considers both the _ther- 
mionic and solid state versions of the 
particular receiver section, making a 


handy comparison for those still trying | 


to orientate their thinking toward the 
newer techniques. 


In regard to colour, the author 
emphasises that this now represents the 
greatest sales volume and that, with the 
exception of chapter one, the book is based 
largely on colour techniques. While of 
little practical value in Australia at the 
moment, information on colour techniques 
will attract those who wish to prepare 
themselves for its eventual appearance in 
this country. 

Each chapter commences with a brief 
discussion of the operating principles of 
the stage concerned, then goes on to list 
the most common fault symptoms, typical 
waveforms, and likely causes. Naturally, 
it is impossible to list every likely fault, 
etc., and no attempt is made to do so. All 
the author aims to. do is to familiarise the 
reader with the various stages and their 
waveforms, to the point where he can 
make his own diagnosis. 


Unfortunately, while the aim of the 
book is a good one, it falls down by 
reason of some unfortunate mistakes and 
a tendency to oversimplify explanations. 
For example, in the chapter on video 
amplifiers, the description of a typical 
solid state video amplifier.is rendered larg- 
ely useless by reason of one complete 
stage being missing from the circuit draw- 
ing. And, in the same chapter, the com- 
parison between valves and transistors is 
oversimplified almost to the point of being 
misleading. 

However, provided the reader does not 
expect the discussions of basic principles 
to do anything more than refresh his 
memory, and is prepared to back them up 
with more specialised text books, the 
book could still prove useful. In particu- 
Jar, it should help bridge the gap between 
valves and transistors, which the local trade 
is already experiencing, and give some in- 
sight into the problems of colour which 
will have to be faced in the future. 

Our copy direct from the publishers. 


LITERATURE—in_brief 


STANDARDS ASSOCIATION OF 
AUSTRALIA has published AS B275 
Metric Screw Threads for Fasteners. This 
is the first standard in the screw threads 
field to be prepared primarily on the basis 
of Australian industry’s requirements, and 
it is also the first to deal exclusively with 
the 1.8.0. metric screw thread. Copies of 
AS B275 are available from the various 
offices of the Standards Association for 
$1.40 each. . 


(Continued on page 143) 


NOTES A ND ERRA TA. uegetassennscncgtunetageceoseannacnceaveesteeccaccecstcuacecugsceasarcuscectcetetes 


POWER SUPPLY FOR MODEL 
TRAINS (April, 1968): Under certain 
conditions of operation, involving near 
maximum load on the silicon bridge 
network (BYX21-200) when connected 
to the minimum (11V) transformer tap, 
excessive ‘current is drawn through the 
LT91 rectifier. This is best avoided by 
connecting the LT91 rectifier to the 
11V tap rather than the 18V tap. This 
still provides adequate power for the 
“Auxilliary Supply” terminal and the 
“Battery Charging” terminal, the only 
modification required being a_reduc- 
tion in the resistance in the charging 
circuit. This will. probably involve re- 
moving the existing 50 ohm resistor, 
leaving the 50 ohms (approx.) of the 
lamp to. limit the maximum safe 
current through the battery. This is 
quite adequate. 


THE 10-PLUS-10 STEREO AMPLI- 
FIER (November, 1968): Recent infor- 
mation to hand from the Miniwatt 
Electroncis Division of Philips Elec- 


trical Pty. Ltd., indicates that the 
BZY95-C30 zener diode should be 
replaced with a BZY95-C27 to give a 
greater safety margin in the case of 
mains supply and temperature varia- 
tions. This will reduce the maximum 
available power output slightly but this 
will not be enough to affect the per- 
formance audibly. 

RADIO - INTERCOM (October 
1968): The circuit on page 53 has a 
small error of omission. The second 
and third lugs of the local speaker 
switch should be connected together, 
so that in the “monitor” position the 
speaker remains connected to the out- 
put of the audio section. 

250W SSB TRANSMITTER (April, 
1967): In the parts list, two 10K 4+W 


resistors are required and a 2000uF 


10VW electrolytic should be added. 


PREAMP FOR ELECTRIC GUI.- 
TARS (October, 1968): Coded photo- 
graph, p. 69. The 220K resistor in the 
emitter circuit should read 220 ohms. 
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PLAN 
YOUR 
FUTURE 


CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. | 
Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica- 
tions. : 
YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor- 


tunities that occur in the three 
fundamental branches of Radio- 
technology. : 


KNOW 
WHERE 
YOU'RE 

GOING 


A = APPLIED SERVICING 
Comprehensive training in the main- 
tenance and repair of radio and 
television receivers offers substan- 
tial rewards to competent techni- 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac- 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
‘is available to students in broad- 
casting transmitter performance 
standards and maintenance tech- 
niques, with individual instruction 
in station operation and studio con- 
trol and testing. 

C = COMMUNICATIONS 
Combines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica- 
tion and international wireless tele- 
graph regulations, qualifying the suc- 
cessful student for the Common- 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 
Classes are conducted at 
21 Pier Street, Sydney 
{at the foot of Goulburn Street). 

Daily: 9,30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 
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“a 
Send for training =a, 


syllabus. There is no obligation. 
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~— the MARCONI SCHOOL of 


wireless 


G.P.0. Box 2516, Sydne 
A Service of Amalgamated Wireless (Australasia) Ltd. 
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Electronic 


Technicians 
Earn Big Money! 


Why not YOU? 


With training through T.T.I., you could qualify for a start in the Electronics 
Industry as a: 


@ Radio-television technician © Telecommunications technician @ Instrumenta- 
tion technician e Business machine technician © Automatic control technician 
@ Industrial electronic technician—and many other skilled positions. 


WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The ‘‘good job” you hold down today may offer less and less opportunity 
for advancement as Electronics increase their impact on all branches of 
industry. 


TECHNICAL TRAINING INTERNATIONAL, a world-wide company with 30 
years’ experience in the field of specialised technical training, offers the 
latest Electronics training programmes available in Australia. 


GAIN FULL PRACTICAL EXPERIENCE BY 
BUILDING YOUR OWN LABORATORY AT 
HOME. With T.T.I. training you build over 100 
circuit-proving projects. In addition, you 
actually construct the professional test 
equipment illustrated here. 


IF YOU ARE BETWEEN 18 AND 45 YEARS, AND EARNING 
LESS THAN $80 PER WEEK ... IF YOU ARE SERIOUSLY 
INTERESTED IN TRAINING FOR A CAREER IN ELEC- 
TRONICS, FILL IN THIS COUPON FOR FURTHER INFORMA- 
TION, WITHOUT OBLIGATION. 


Pe ey 
| To: Technical Training International Pty. Ltd. | 
rT P.O, Box 328 Chatswood. N.S.W. 2067. rT 
Please tell me more about T.T.!. Electronics Training, 
| without obligation to me. | 
& Name | 
| Address n 
i Age_____________ Present occupation.._Seese a 
a T.T.l.—The industry-approved Technical Training Organisation EA/K I 
ha ame a A A A A CA A 
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NATIONAL BUREAU OF STAN- 
DARDS of the U.S.A., has announced the 
following publication: 

Tabulation of Published Data on Soviet 
Electron Devices through October, 1967, 
by Charles P. Marsden. N.B.S. Technical 
Note 441, issued July, 1968 (supersedes 
Technical Note 265), 89 pages, price 55c 
US. This is a tabulation of published 
data on Soviet electron devices collected 
from publications issued by the various 
ministries and institutes of the U.S.S.R. 

This is the fourth revision and expan- 
sion of Technical Note 265, published in 
October, 1965, and includes more than 
200 new types of electron devices. 

Copies of this publication may be ob- 
tained from the Superintendent of Do- 
cuments, U.S. Government Printing Office, 
Washington, D.C. 20402, U.S.A. Remit- 
tances must be in U.S. exchange. and 
should include an additional one-fourth 
to cover mailing costs. 


HEWLETT - PACKARD JOURNAL, 
Vol. 19. No. 12, August, 1968, includes 
the following articles: Fully Calibrated 
Freguencv-Domain Measurements: Analy- 
ser/Tracking-Generator System; Design of 
a Third-Generation RF Spectrum Analy- 
ser: New Concepts in Signal Generation; 
Units Ambiguity Noted. The Journal is 
published by the Hewlett-Packard Com- 


pany. Palo Alto, California. Inquiries 
should beaddressed to the Australian 
associated company. Hewlett - Packard 


Aust. Pty. Ltd., 22-26 Weir Street, Glen 
Iris, Vic. 3146. 


NEW DEVELOPMENTS, issue BO039, 
October, 1968. the new products guide 
published by Jacoby. Mitchell & Co. Pty. 
Ltd., includes the following: 

Grundig closed circuit TV systems; 

Telonic plug-ins; 

Sweeney electrostatic transistorised volt- 

meter; 

Electronic Instruments ultrasonic elec- 

trode cleaner; 

Sony magnetodiodes: 

Advance static inverters; 

Sanders fixed coaxial attenuators, and 

frequency meter; 

Weinschel barretters and thermistors; 

Gossen meters; 

Shinkoh automatic null 

indicator. 

Inquiries to Jacoby, Mitchell & Co. 
sO Ltd., 469-475 Kent Street, Sydney, 


LASER CONTRACTS DIRECTORY, 
1963-1967, is a fully indexed reference 
book which catalogues the cumula- 
tive U.S. Government contract experience 
of some 300 divisions of private com- 
panies, universities, and other research 
establishments active in the laser field. It 
includes summary descriptions of more 
that 1200 contracts arranged by company 
and division. These are indexed in depth 
for rapid retrieval by laser applications 
categories, awarding agencies, and by 
states. The Laser Contracts Directory is 
available from Carrollton Press Inc., 1647 
Wisconsin Avenue, Washington, D.C. 
20007, U.S.O., for $US45 post paid. 


MULLARD OUTLOOK, Vol. 11, No. 
4, July-August, 1968, has the following 
items: Viewpoint with Mullard: Audio 
Circuits Using Lockfit Transistors; 
Mullard Exhibits at U.K. Exhibition; 
Vacuum Gauges for Industry and Re- 
search; Flexible Timer Using TAA320 


balancing 


Integrated Circuit:  Siicon Rectifier 
Diodes; Stereo 10-10 Transistor Power 
Amplifier; Infrared Microscope: New 


Magnetrons for Radar. Mullard Outlook 
is published by Mullard-Australia Pty. 
Ltd., 35-43 Clarence Street, Sydney, 2001, 
to who ail inquiries should be addressed. 


KODAK (AUSTRALASIA) PTY. 
LTD., has published a pamphlet, No. 
P-128, containing information about 
Kodak Metal-Clad Plate N. This is a 
multi-layer product designed for the micro- 
electronics mask maker who requires a 
very durable photomask for contact 
printing onto resist-coated silicon wafers. 
The plate consists of chromium-coated 


glass, overcoated with a photo-sensitive 
resist, which is essentially Kodak Thin 
Film Resist. Copies of the pamphlet 
may be obtained from Kodak branches in 


all States. 
THE MICROPHONE, Vol. 4 ,No. 1, 
October, 1968, the official journal 


of the Australian Tape Recording Society, 
includes the following articles: All “Sony” 
Studio; Hi-Fi Dictionary; Theoretical and 
Practical Appreciation of High Fidelity; 
Microview —- Recording Tape Review; 
The A.T.R.S. Tape Library; Insight — 
World Record Club. Inquiries to_ the 
Society at Box 9, P.O., Crow’s Nest, 
N.S.W. 2065, or Box 1707P, G.P.O., Mel- 
bourne, Vic. 3001. 


DRY REED SWITCHES describes the 
theory, construction and characteristics of 
dry reed switches and reed relays. In- 
tended to assist users, it includes 
selection charts for the range of B & R 
dry reed switches. Published by B & R 
Relays Ltd., Harlow, Essex, England, 
copies of this 30-page booklet may be 
obtained by applying on company letter- 
head to the Australian agents, Electrical 
Equipment of Australia Ltd., 75 Liverpool 
Street, Sydney. 2000. 


SIEMENS REVIEW, Vol. XXXV, No. 
7, July, 1968, has the following contents: 
Expansion of Raisting Earth Station for 
Operation with Intelsat III; Telegraph 
Signal Analyzer for Distortion Measure- 
ments on Teleprinters and Telegraph 
Transmission Equipment; Medium-fre- 
quency Induction Plants; Micalastic In- 


sulation; Continuous Hopper - level — 
Measurement; Intermodulation and Cross 
Modulation; Improved-safety Plug-and- 
socket Devices. The Siemens Review is 
published monthly by Siemens 
Aktiengesellschaft. Inquiries should be 
addressed to Siemens Industries Ltd., 544 . 
Church Street, Richmond, Vic. 3121. 


COMPONENTS REVIEW, Vol. 5, No. 
4, August/September, 1968, describes the 
following: Resonant reed selectors; Tuning 
bar oscillator; Miniature relays; Hi-fi 
speaker kits; Pulse generator for digital 
ICs (application note); Integrated circuits 

DTL 930 series; 3 watt audio amplifier; 
Motor temperature control unit; Selenium 
rectifiers; Solid state HV rectifiers; Sidac 
light dimmer;  Triacs; Photosensitive 
vacuum devices; Moulded rectifier assem- 
blies. Components Review is published by 
Standard Telephones and Cabies Pty. Ltd., 
Moorebank Avenue, Liverpool, N.S.W. 


2170, to whom all inquiries should be 
addressed. 
STANDARDS ASSOCIATION OF 


AUSTRALIA is seeking comment on a 
group of draft Australian standards for 
magnet | winding wire, issued for public 
review in five parts as Docs. 132], 1322, 
1323, 1324 and 1325. The drafts cover 
general requirements (Doc. 1321), dimen- 
Hens (Doc. 1322), test methods (Doc. 
1323), test requirements (Doc. 1324), and 
packaging and labelling (Doc. 1325) of 
magnet winding wire used for windings 
of electrical equipment, The drafts at pre- 
sent apply only to round enamelled wire, 
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ADDITIONAL BOOKS RECOMMENDED FOR BEGINNERS, STUDENTS AND HOBBYISTS. 


Basle CELECTRONICS by van Valkenburgh, Ncoger & Neville, inc. 
bound In one large volume, Published by Rider, 


mes 1 through 6, 


Expanded Course. 
Price ‘Siz. 00, 


GER MA MIONAL TUBE & TRANSISTOR HANDBOOK by De Muiderkring, 2 volumes (10 


languages), Vol. 1 
An authoritative and most 


Valves and Tubes. Vol 2 Semi- Conductors 
outstanding work, . 


2° vols, bound Ih’ piastic' covers. 


YOUNG PEOPLE'S SCIENCE ENCYCLOPEDIA, 20 vols. with two complementary volumes 


entitied Sclence Dictionary and 


New frontiers in Science, 22 volumes for only $70. 


This outstanding work is strongly recommended by leading Educational authoritles, ane 


has been approved for subsidy to State 


young students and adults. 


schools and Is an inspiring work for 


POSTAGE TO BE ADDED TO ABOVE PRICES. TERMS AVAILASLE BY NEGOTIATION, 
SPECIAL DISCOUNTS TO BOOKSELLERS AND INSTITUTIONS. 
DESCRIPTIVE CATALOGUE AVAILABLE UPON REQUEST, 


Sole Australian Distributors 


BERNARDS RADIO BOOKS AND SUPPLIES 


(previously operated under name H. W. C. Biyth and Co.) 


3 Kerferd Street, East Malvern, Vic. 3145, Telephone 50-5225. 
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TRIO TR2E 2 Metre TRANSCEIVER 
Features: Separate V.F.O. tuning for both 
receiver and transmitter; Nuvistor R.F, amp- 
lifier; Provision for crystal locking of trans- 
mitter; 12 volts D.C. (internal transistor 
P/S) and 230/240 volts A.C. operation; 
Noise limiter and squelch; 17 tubes, 4 
transistors and 7 diodes; 1 microvolt sensi- 
tivity for 10 db S/N ratio at 146 Mcs; 
“S” meter, R.F, output meter and ‘‘netting”’ 
control, 


Specifications: 1, Frequency Range: 144 to 
148 Mcs. A.M. (146 Mcs. designed centre); 


2. Transmit Input To Final: 25 watts; 3. 
Sensitivity: 1 Microvolt for 10 dB Signal to 
Noise Ratio at 146 Mcs. produces an out- 
put of at least 50 mw; 4. Image Ratio: 50 
dB at 146 Mcs; 5. Noise Limiting: Auto- 
matic; 6. Squelch: 0-50 dB; 7. IF. Fre- 
quencies: 1st 44-45 Mcs, 2nd 10.7 Mcs, 
3rd 455 Kes; 8. Selectivity: 30 dB Down 
at plus/minus 10 Kes; 9. Audio Output: 3 
Watts; 10. Antenna Impedance: 52 ohms 
(co-axial connector provided); 11. Power 
Supply: 230/240 V AC/12 V DC. 230/240 
V AC, Receive Power Drain 106 VA AC. 
Transmit Power Drain 146 VA AC, 12 V 
DC, Receive Power Drain 90 VA DC, 
Transmit Power Drain 120 WA DC. 
Price: $282.00. 


VALVES 
6J6 30c ea, 815 70c ea., 807 70c ea., 
6AC7 20c ea. or 12 for $2, 6C4 50c ea., 
1K7 20c ea., QS150/15 50c ea. VR150/ 
30 75c ea. or 3 $2. 6AM6 SOc ea., 
QB2/250 Philips (813). New in sealed 
cartons, Current manufacture, $7 ea. 


PERSFEX OPTICAL QUALITY 
shipment arrived. 16 x 4 x 1/8. 
30c per sheet. 


New 


STAR ST700 SSB AMATEUR BAND 
TRANSMITTER 


3.4-29.7 Mhz in 7 Bands. 455 Khz Mech- 
anical Filter for SSB. 250W PEP, VOX, 
PTT, ALC. Internal Sidetone Osc. for CW. 
30 Khz per turn Tuning Rate. Selectable 
USB/LSB. Break in Keying for CW (no 
relay chatter or clipped CW). SR 700A and 
ST 700 Combine for Transceive Operation 
while still maintaining separate Trans-Rec 
Facilities. ST700—$519.50. 


STAR 700A SSB AMATEUR BAND 
RECEIVER 


3.4-29.7 Mhz in 7 Bands. Triple Conver- 
sion. Xtal Locked 1st and 3rd Oscillators. 
Selectable USB/LSB, Variable Threshold 
Noise Limiter. Selectivity 0.5, 1.2, 2.4, 4.0 
Khz at 6db. 1 Khz Direct Dial Read-out. 
Sensitivity 0.5 Uv, for 60bS/Noise on SSB. 
30Khz per turn Tuning Rate. SR 700A— 
$461.50. 


CAPACITORS 
$2.00 in Poly Packed Bags 
Mixed Values Only. t 


80 for 


TRANSISTOR VHF CONVERTORS 
Specification. 1. Frequency: 108 136 MC 
(Aircraft band.); 2, Battery: 9V_ transistor 
battery; 3. Antenna: Built-in telescopic 
antenna, 7-sections. 4. Dimensions: lin x 
2%in x 4¥in. 5. Weight: Approx.6,30z. 

Price: $14.40. ; 


NEW PIANO KEY SWITCHES 
5 Key, Special at $1.00 ea. 


LINEAR RF AMP No. 2 
Employs 4-807s in Parallel. Inbuilt 12v 
Genemotor. Ideal SSB Mobile Linear. Price, 
complete with Ant Tuning Unit and two 
spare 807s, $12. Due to weight (approx. 
351b), they will be sent freight forward. 


GENAC ELECTRONIC KIT. 
Contains Transistor, Resistor Capacitors, 
Diodes, etc. To build the following, 1. 
Audio Amplifier; 2, Sine Wave Oscillator; 
3. Elastic Oscillator; 4. Theory of Elec- 
tronic Organ; 5. Metronohm; 6. Water 
Level Alarm; 7. Morse Practice Oscillator; 
8. Wireless Mike; 9. 2-Transistor Radio; 
10, Short Wave Radio. No soldering neces- 
sary. In attractive Metal Case. Price: $14.95, 


COMPLETE RANGE OF METERS 
P25. 2%in Sq. 100 uA, $5.75; 500 uA, 
$5.25; 10 mA, $5.00; 1 mA, $5.00; 50 mA, 
$5.00; S’ Meter, $5.75; VU Meter, $6.50. 
MR3P 3%in Sq. 200 uA, $6.75; 500 uA, 
$6.50; 1 mA, $5.75; VR4P VU Meter, 
$8.15; MR4P 200 uA, $7.25, 


PRICES SUBJECT TO ALTERATION 
WITHOUT NOTICE. 


ALL GOODS PLUS FREIGHT OR 
POSTAGE. 


WANTED BUY: 
RECEIVERS, TRANSMITTERS, 
EQUIPMENT, 


TEST 


UNITED TRADE SALES PTY. LTD. 
280 LONSDALE STREET, MELBOURNE Phone 663-3815 


Opposite Myers 


... contact AUSTRALIAN SOUND & TV CO. PTY. LTD. 


Choose from the largest range of finest 
quality all Solid State Amplifiers . . . Aus- 
tralia's Best! 


5 Watt I00V Line 30 Watt 100V Line 


15 u " " 60 " " " 
25 W u m 109 w 


TECHNICAL DETAILS:— 


1. Frequency response 40-15 KC 
2. Hum and noise level 

3. Microphone better than 50 DB 
4. Pick-up better than 70 DB 


All ratings R.M.S. and provides for a tuner 
output voltage rise between Load and No 
Load less than 2 DB. 


These amplifiers have been checked by the 
R.M.I.T. and passed for the State Education 
Department, also accepted by the P.M.G. 
A protected against shorted speaker 
ines. 


Distributors for Unipex P.A. Flares and 
Aiphone Intercom Units. 


35-39 Yarra Bank Rd., South Melbourne. 3205 
Phone: 61 3024, 613192 (A.H. 288 3693) 


Australian Sound & T.V. Co. Pty. Ltd. 
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iieluding enamel with a heat bonding 
ayer. 

Copies of Docs. 1321-1325 may be 
obtained, without charge,-from the various 
offices of the Standards Association of 
Australia in all capital cities and New- 
castle. Comment on the provisions of the 
drafts is invited from persons and 
organisations experienced inthe manu- 
facture or use of winding wire, and should 
reach the head office of the Association, 
80 Arthur Street, North Sydney, N.S.W: 
2060, or any branch. office, not later than 
31 December,. 1968. 


STANDARD COMPONENTS PTY. 
LTD., 10 Hill Street, Leichhardt, N.S.W. 
2040, can supply copies of the following 
publications: 

RCA Linear Integrated Circuits, Pub- 
lished 1967 by RCA Corporation, Harri- 
son, N.J. 352 pages, price $3.00 tax paid. 

RCA Silicon Power Circuits Manual. 
Published 1967 by RCA _ Corporation, 
Hades N.J., 415 pages, price $3.00 tax 
paid. 

Radiotron Designers’ Handbook, 4th 
Edition. Published by AWV Co. Pty. Ltd., 
edited by F. Langford Smith, price $7.50 
tax paid. 


RADIOTRONICS, Vol. 33, No. 3, 
August, 1968, includes the following 
articles: Wide-Band Amplifier and Dis- 
criminator Integrated Circuits; Circuit Fac- 
tor Charts for Thyristor Applications; 3 
Volt Regulated-Power Supply; Understand- 
ing and Using the Dual-Gate MOSFET; 
News and New Releases; 2 Watt Com- 
plementary Output Audio Amplifier (part 
2); Microphone Preamplifiers; Chopper 
Circuits Using MOS Field-Effect Transis- 
‘tors. Radiotronics is published quarterly by 
Amalgamated Wireless Valve Co. Pty. 
Ltd., and is available at a cost of S0c 
per copy from the Sales Department of 
the company at Private Mail Bag, Erming- 
ton, N.S.W. 2115. 


HIGH FIDELITY LOUDSPEAKERS 
AND ENCLOSURES describes the use of 
loudspeakers and enclosures in modern hi- 
fi systems. Produced by the Rola Division 
of Plessey Components, it includes details 
of enclosures designed by the company 
for four of its range of loudspeakers. An 
application note describes the use of the 
SFX tweeter and includes details of a 
cressover network and mounting. Copies 
of the pamphlet and Rola loudspeaker 
technical data are available from Rola 
distributors in all States or from the 
company’s offices: The Boulevard, Rich- 
mond, Vic. 3121, or P.O. Box 2, Villa- 
wood, N.S.W, 2163. 


TELECOMMUNICATION JOUR- 
NAL, Vol. 35, No. 10, October, 1968, 
contains an article by A. J. Higgs des- 
cribing the Australian radioheliograph pro- 
ject. Other articles include “Power sources 
that can be used in telecommunications 
(Part 2)” by P. Guillot, “Fifty years of 
training in radio and_ telecommunication 
engineering in the USSR” by N. IL 
Chisyakov, and “Get to know the ITU — 
Philately — HII, The Centenary (Part 2)” 
by J. Soulier. 

In the “Ideas and Achievements” sec- 
tion, are published the draft text of the 
“Intersputnik” agreement; a short article 
on radio propagation experiments using 
the sun as a “satellite”; and an item on 
the installation of the first storage-pro- 
prammed electronic telephone exchange in 
Belgium. Telecommunication Journal, pub- 
lished by the International Telecommuni- 
cation Union, is in separate editions in 
English, French and Spanish. The sub- 
scription is 25 Swiss francs per language, 
single copies 2.50 Swiss francs. Inquiries 
to the Publication Service, International 
Telecommunication Union, Place des 
Nations, 1211 Geneve 20, Switzerland. 


NEW TECHNOLOGY, No. 20 Septem- 
ber, 1968, presents news of production, 
research and development from the British 
Ministry cf Technology. It includes the 
following: Is bigger better?; FPRL aids 
furniture making; THE is the answer 
to exporters’ technical problems; Mintech 


strengthens its service to process indus- 
tries} Polymer chemistry advance gives 
cheaper printed circuits; News; Statistical 
indicators. New Technology is obtainable 
free from the Central Office of Informa- 
tion, Hercules Road, Westminster Bridge 
Road, London SE1, England. 


SCIENTIFIC EQUIPMENT, No. 4, 


October, 1968, the new products guide 
produced by Watson Victor Ltd., includes . 
the following: 

Multitone paging system; 

Hanovia photochemical reactor; 

Qualtex incubator; 

Hilger & Watts absorption spectropho- 

tometer, and grating monochromator; 

Revco ultra low temperature cabinets; 

Anritsu counters, pulse generators, and 

frequency synthesizers; 

Nikon profile projector; 

Krautkramer thickness measuring instru- 

ment; 

Toshiba tachometers; 

Mettler analytical and precision balan- 

ces; 

Aminco-French pressure cell; 

Goerz recorder; 

Milton Roy minipumps. 

All inquiries should be addressed to the 
company at 95-99 Epping Road, North 
Ryde, N.S.W. 2113. 


ASSOCIATION INTERNATIONALE 
DE CYBERNETIQUE is publishing the 
proceedings of the Sth International 
Cybernetics Congress which was held in 
Namur, Belgium, from 11th to 15th Sep- 


C—O 


GENERAL 

Journalism — Short Stories 
. Writing for Radio & TV 
Interior Decorating 
Etiquette & Entertaining 


Dressmaking 
DRAUGHTSMANSHIP 
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Cost Accountancy 
General Bookkeeping 
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Shorthand Typing 


Television 
Refrigeration 


Dept. 526 


MELBOURNE: 


PERTH: 


Please send Free Book on 
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| AbpRess 
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Be Paid What You 
are REALLY WORTH! 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly —a FREE illustrated BOOK, giving FULL DETAILS. 
Refill Management 
{Commercial Managem't 
Small Business Owners, 
Hotel-Motel Management 
Club Administration 
Window Dressing 


+i 
Peto aphy Business Letters 
Mathematics BUILDING 
General Education Architecture 


Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, Steel ‘Square 
Timber Home Building 
INDUSTRIAL 

All Machanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 


Signwriting a irae i 
COMMERCIAL Elestonigs 
Accountancy Electrical Mechanics 


Radio Eng. or Service 


Diesel Engines 


TO INTERNATIONAL CORRESPONDENCE 


SYDNEY: 400 Pacific H'way, Crow's Nest. Tele.: 43-2121, 

234 Collins Street. Tele.: 63-7327. 

BRISBANE: Heindortf House, 171 Queen St., Brisbane. Tele.: 2-6125. 
ADELAIDE: T. & G. Building, King William St. Tele. W-4148, 
C'wealth Bank Building, 55 William St. Tele.:21-7268, 
NEW ZEALAND: Wellington, I82 Wakefield St. Tele.: 53-109. 


tember, 1967. Some 150 papers by 
scientists and research workers from 30 
countries were read. The Proceedings of 
the 5th Congress will appear early in 
1969, in the form of a volume of more 
than 1100 pages. Information concerning 
membership of the Association or its 
publications can be obtained from the 
Secretariat, Palais des Expositions, Place 
Andre Rijckmans, Namur, Belgium. 


INDUSTRIAL RESEARCH NEWS, 
No. 71, September, 1968, includes the 
following items: Laboratory tests aid air 
pollution control; Engineering design ana- 
lysis; Motorless refrigeration; Controlled 
fires. Industrial Research News is produc- 
ed bi-monthly and is available free from 
the Industrial and Physical Sciences 
Branch, Commonwealth Scientific and 
Industrial Research Organisation, 314 Al- 
bert Street, East Melbourne, Vic. 3002. 


ECCOBOND ADHESIVES is an up- 
dated reference chart which lists the im- 
portant properties of the Eccobond line of 
adhesives offered by Emerson and Cuming 
Inc., Canton, Massachusetts, U.S.A. The 
illustrated chart is arranged to make the 
selection of an adhesive simple and rapid. 
Products: with similar properties are group- 
ed together with descriptions of the im- 
portant mechanical, thermal and _ electri- 
cal properties in each group. A refer- 
ence to the appropriate technical bulletin 
is also included. All inquiries should be 
addressed to the Australian agents, Wm. 
J. McLellan and Co, Pty. Ltd., The Cres- 
cent, Kingsgrove, 2208. a 


Auto Mechanics 
Civil Engineer 
Production Managem't 
Industries! Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'cy: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales & Marketing, 
Matric. or Leavy. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerigal Exams 
Police Entrance Exam 
Nurses’ Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio Examinations 
Inst, Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Overseers’ Exam 
Engineers’ Institutions. 

’ ADVERTISING 
Copywriting 
Commercial Art 
Advert'g Inst. Aust. 


Welding 


SCHOOLS. 
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NEW FROM GERMANY 
GE ite orFonn 


CORDLESS 
ELECTRIC RAZOR 


Battery Operated 


Twin blades 
rotary — cutting 
head, spare 
batteries. 15¢ 
Size Sin x fin. 


Posted 
$8.75 


CHROME VAN 


German screwdriver and 
pocket tester. 
1. 6-12 volt model auto 
test. 
2. Sparkplug tester. 
3. 110-380 volt mains tester, 


$1.25 each 


Cordless battery- 


operated Electric 
scissors cuts all a 
materials fast and 
clean, 1 torch 


cell Bits in handle, ' 
complete 
posted. $4.95 


RECEIVER 
UNIT 


BOOK TYPE 
The latest model portable 


track. Instruction manual. 
x Jin x ltin. 


Size 104in 


Just open the book and record. Sup- 
plied complete with tape, microphone 
and batteries. Special discount price: | cealed. 


$19.95 posted anywhere. 


Actual Size 


""KEYLITE” $3.95 


Free. One spare mercury 
cell, 


With fob keyring, attrac- 
tive gold finish — case. 
Simply squeeze. Ilumin- 
ates car and house locks, 
etc, 


$4.00 Posted anywhere 


LAMP UNIT 


Photo-electric Alarm operates when beam of 
light across entrance, 20-50 ft., maximum, is broken 
by intruder. No wires or moving parts. This 
magic eye can be connected to a bell or light to 


$19.95 


Tape-re- 


corder. 4 transistor, 3in Reels, 2 | “CONION” 
ALARM < can be used for personal pro- 
tection or as a burglar alarm. Loud 
siren sounds for 20 minutes when cord 
is disturbed. Pocket size, easily con- 
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$11.75 complete. 


RADIO HOUSE PTY. LTD. 


306-308 PITT STREET, 6 ROYAL ARCADE & 760 GEORGE STREET, SYDNEY 


MULTIMETER TESTERS - 


Medel RH-50 


Modern Design, 33 Micro- 
Amp Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC VOLTAGES: 0-0.25-1-2.5 
-10-25-100-250-500-1,000 V 
at 30,000 ohms per volt. 

AC VOLTAGES: 0-2.5-10-25- 
100-250-500-1,000 V_ at 
15,000 ohms per volt. 

DC CURRENTS: 0.05-5-50- 
500 mA, 0-12 A. 

Resistance: 0-60K-6M-60M 
(350, 35K, 350K at mid- 
easy: 

Decibels: Minus 20 to plus 56 
dB (0 dB equals 1 ai 600 
Ohms). 

Audio Out: Capacitor in series 
with AC Volt ranges. 

Short Test: Internal buzzer, 


NEW MODEL A- 


AND SIGNAL INJECTOR 


With Test Leads and 
pssst Frebe 


30,000 O.P.V. 


“RIAM” Swiss- 
made battery-operat- ty 

ed Vibratory Massa- yd 
ger comes complete 
with two batteries, 
three applicators 


announce the entrance of visitors, etc. 240 V ane instruction 
mains required. s $8. 50 or $9.00 
$39.00 or $40.00 posted. posted. 
PORTABLE PLAYS 
XMAS : 33 x 45 
SPECIAL ~") RECORDS 


transistorised SIREN 


Posted, $12.00. 


ee ¢ w 
oe 


ALL TRANSISTOR RADIO 


atte 
(2 diet 
a ee Tsp 


“Price $31 
‘With leather case, $38.00. 
Postage 30c to $1 extra. 


se 1 pr. heavy test 
leads. 

Batteries: 1 (1. cag 1 (SV). 

Si, 3 5/16" x 5/16" x 


Weight: 1.4lb approx. 


10 MULTIMETER 


ag ee ceca 6in x 


ii 
DC Voltage: a 0,5, 2.3, S 
$0, i aan 500, 1,000 V ai 
30,000 Ce 
$,000 and 25,000 V at 


10, O.p.V. 
Ac gulls 6.2.5, 1% a 
250, $00, 1,000 
0. 


00 o.p.v. 

Volume Level in Dest 

DC Current: 0-50 vA 
G0. 250 mA. Ost and 16 


ac Berea 0-1, and 10 

Resistancet Rt 100K, 
1M, 100 M alg 
nal Injector € miput 3 or 


Zener Diode 
Protection, 


Price $54.00 


SIZE 
914” x $Y” 


Phonograph, Complete 
$45.00 


NEWRH 


(RADIO HOUSE) 
RANGE OF 


MULTIMETERS 


Features: 
High sensitivity, minimizes the loading effect 
to the circuit under test. 
Wide coverage of measuring ranges. 
Clear, plastic dial covering for easy and 
accurate measuring 


MODEL SK-80 


20,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 


Specifications: 
DC Volts. 0.5, 2.5, 10, 50, 
1 250, 500, 1000 V 
AC Volts. 10, 50, 250, 500, 
1000 V 


DC Current: 50uA, 5mA, 
i 50 mA, 500 mA 
Resistance. 5 kQ, 50kQ, 
500kQ, 5 Me 0) 
Decibels. —10 ca = Ib 
Accuracy, DC+ AC 
+4% (of full rat 
Batteries. Two 1.5V dry cells. 
Size AA, “Eveready” 915 
@ Overload-protected by dual 
silicon diodes. @ Mirror scale. 
@ Double-jewelled +2% 
meter. @ + 1% temperature- 
stabilized film resistors. 


$18.00 Postage 50c. 


MODEL SK-70 


30,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 


Specifications: 

DC Volts: 0.5, 2.5, 10, 50, 
250, 500, 1000 V 

AC Volts:. 10, 50, 250, 500, 
1000 V 


DC Current. 50 uA, 5 mA, 
50 mA, 500mA 

Resistance: 7 kQ, 70 kQ, 
700 k®, 7 MegQ 

Decibels, —10 4-62 db 

Accuracy. DC+3%, AC=+ 
4% (of full scale) 

Batteries. Two 1.5 V dry cells. 
Size AA, “Eveready” 915 
) Overload-protected by dual 
silicon diodes, @ Mirror scale, 
@ Double-jewelled +2% 
meter. @ — 1% temperature- 

stablized film resistors. 


$22.50 Postage 50c. 


MODEL SK-20 


20,000 Ohms per Volt DC . 

10, 000 Ohms per Volt AC 

Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 1000 (20,000/V) 

AC Volts: 10, 50, 250, 500, 
1000 (10,000/V) 

DC Current. 50 uA, 25mA, 
250mA 


Resistance. 7kQ2, 700k2, 7MQ 
oe —10. +22 (at AC/ 


20 +36 (at AC/ 
iN ). ib per frequency limit 


grey DC +3%, AC 
+4% (of full scale) 
Batteries: Two 1.5V dry cells. 
Size AA, “Eveready” 915 
® Overload-protected by dual 
silicon diodes. 
® Double - jewelled +2% 
meter. © -+-1% temperature- 
stabilized film resistors. 


$13.95 Postage 50c. 


MODEL SK-55 


pain Ohms per Volt DC 
000 Ohms per Volt AC 
SPECIFICATIONS: 
*DC Volts: 0.6, 3V, 12V, 
60V, 300V, 1200V ‘(30,000 
ohms/V 


*AC Volts: 12V, 60V, 300V, 
1200V (14,000° ohms/V). 
*DC Current: 60 A, 12mA, 


300mA. 
*Resistance: 10K ohm, 1Meg 
ohm, 10Meg ohm. 

*Decibels: 10° db +23 db. 
*Meter Sensitivity: 23 A. 

@ Overload-protected by dual 
silocon diodes. @ Mirror scale. 
@ Double-jewelled +2% 
meter. @ + 1% temperature- 
Stabilized film resistors. 


-00 Postage 50c. 


MODEL SK-60 


50,000 Ohms per Volt DC 
10,000 Ohms per Volt AC 


Specifications: 

DC Volts: 0.25, 2.5, 10, 50, 
250, 500, 1000 V 

AC Volts. 10, 50, 250, 500, 
1000 V 


DC Current. a uA, $5 mA, 
50 mA, 500 mA 
Resistance: 10 kQ, 100 kQ, 
1 Meg®, 10 Meg 
Decibels, —10 -+62° db 
Accuracy: DC+3%, AC+ 
4% (of full scale) 
Batteries. Two 1.5 V dry. cells. 
Size AA, “Eveready” 915 
@ Overload-protected by dual 
silcon diodes. @ Mirror scale. 
@ Double-jewelled +2% 
meter. @ + 1% temperature- 
stabilized film resistors. 


$25.00 Postage 50¢c. 


RADIO HOUSE PTY. LTD. 


306-308 PITT STREET: 6 ROYAL ARCADE & 760 GEORGE STREET, SYDNEY 
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BAND NEWS AND 


A Mobile Safari Through N.S.W. 


The attendance at a Wireless Institute of Australia Zone 
Convention can afford the opportunity to combine amateur 
radio with the pleasures of a family holiday. 


By Pierce Healy, VK2APQ* 


Early in October the writer toured by 
car through southern New South Wales 
and spent a very enjoyable family holiday. 
Having mobile HF and VHF equipment 
installed added another dimension to the 
trip that can only be experienced through 
the friendship that exists between amateur 
radio operators. 

The trip commenced as the annual 
safari to the South West Zone Convention 
of the N.S.W. division of the Wireless 
Institute of Australia, this year held at 
Griffith, the heart of the Murrumbidgee 
Irrigation Area, 420 miles south-west of 
Sydney. The return via the Snowy Moun- 
feng and Canberra made the total milage 

These comments are an expression of 
thanks to the many contacts, both 
personal and on the air, that were made 
and to record some interesting observa- 
tions on the use of the 146MHz FM net 
frequencies. 

The mobile equipment was a SBE 34 
four band SSB HF transceiver running 65 
watts (PEP) to an 8 foot centre loaded 
whip aatenny. mes a converted Pye FM 


Ranger channels A,B,C, 
(143 S54MHz, * sae: OMHz and 146. 
146MHz) with a quarter wave whip 


antenna. 
The main interest was the use of the 


CUCU EEO 


'* News and notes of Divisional and 
Club activities submitted for inclusion 
in these columns should be forwarded 
divect to Pierce Healy, 69 Taylor St., 

Bankstown, N.S.W., 2200. 


GET YOUR 


AMATEUR LICENCE 


Class for the year 1969 will 
start on 18th February, 
and cover all phases of 
the P.M.G, Amateur Ex- 


aminations. 
Correspondence 


Courses 
are available throughout 


the year. 
* 


All inquiries to the 
COURSE SUPERVISOR 
WIRELESS INSTITUTE OF AUSTRALIA 


14 ATCHISON ST., 
CROWS NEST. 2065. 
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VHF FM net frequencies, following the 
recent approval by the P.M.G. Department 
to allow unattended repeater installations 
by the amateur service; particular interest 
being in the experimental repeater installa- 
tion operated by members of the Orange 
Radio Club at Mount Canobolas, near 
Orange. 


Leaving Sydney early on Thursday 3rd 
October, “the first contact was with Don 
VK2ALX on the FM net at Orange, when 
arrangements were made to check through 
the repeater while we were travelling to 
Dubbo. This was followed by a brief eye- 
ball QSO with Bill VK2AWY and a visit 
to Channel 8 TV transmitter at Mount 
Canobalas and meeting Jim VK2ZWX. An 
unseasonal fall of 14 inches of snow two 
days before and pieces of ice falling from 
the tops of the TV towers added to the 
attraction of Mount Canobalas. A point 


Tad) a) 40d ad ae 


Y ’ 
: Nondion 3 Greetings 
lo all readons of these noles 


To those who have written ex- | 
pressing their interest in various 
aspects of amateur radio and those 
who have sent in notes on local and 
overseas events and other items of 
interest, a very sincere thank you. ; 

Look forward to hearing from you - 
again in 1969. / 


I | 
VK2APQ 


of interest is that this 4500ft mountain is 
the highest point encountered, travelling 
west at that latitude, until reaching South 
Africa. 

While travelling from Orange to Dubbo, 
a number of contacts were made through 
the repeater with Don WVK2ALX at 
Orange, George VK2ZFG/M, Forbes, Bill 
VK2BT, Forbes, Bill VK2ACT/M, Dubbo. 
A get-together arranged by Cec VK2AKC 
resulted in a most enjoyable evening. Also 
there were Jim VK2AJO, Brian VK2AZW 
and Ken Page. The discussion included 
many aspects of amateur radio, the W.I.A. 
and plans for the Dubbo Amateur Radio 
Club. An eyeball QSO was also had with 
Tom VK2AMR before leaving Dubbo the 
next morning. 

At Parkes, 7MHz contacts were made 
with Arie VK2AVA and Allan VK2ABA 
just after midday. Later in the evening 
contacts were made on 146MHz through 
the repeater with Carl VK2ZNK at Orange 
and VK2ZFG/M at Forbes, while a 
personal meeting took place with George 
VK2BGC and, later still, with some of 
the members of. the Parkes District Ama- 
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instructor 


their 


teur Radio Club, and 
Roland VK2ZVP. 

During the afternoon another side of 
radio was seen when a visit was made to 
the C.S.1.R.O. Radio Telescope near 
Parkes and a tour of inspection of the 
installation was made. The 210ft diameter 
dish antenna dwarfs everything in the 
surrounding countryside and is a master- 
piece of precision engineering. The focal 
point of the antenna is 90ft above the 
centre of the dish and when climbing 
along the walkways on the structure one 
is inclined to forget radio, and marvel at 
the engineering work involved, not only 
in the construction but also, in the pre- 
cision mechanism that allows the dish to 
be “locked” on a star or noise source so 
that it rotates and inclines, keeping the 
object, in focus while the earth revolves on 
its axis. 

But being a VHF operator at heart, 
some conjecture was made on the possi- 
bilities such an antenna would have for 
144MHz, and higher, moonbounce experi- 
ments. 

The work being carried out does not 
include any transmitting activity but is 
confined to the investigation of the source 
of radio frequency noise from various 
points in (the heavens. ‘While we were 
present, investigations were being made on 
signals emanating from the Hydrogen Line 
region of the Milky Way. These signals 
were being traced by pen recorders and 
processed by computer in the control room 
located in the concrete tower building that 
supports the huge dish antenna. It is worth 
noting that the work being carried out 
is well to the forefront af world-wide re- 
search of this type. 

A visitors’ centre is open to the public 
at the site. However, an inspection of the 
nature that we were privileged to make is 
only possible when arranged through 
C.S.1.R.O. officers in Sydney. 

When leaving Parkes on Saturday morn- 
ing for Griffith, a ‘CQ’ call through the 
repeater brought an unexpected reply from 
Tim VK2ZTM/M near Cowra on his way 
to Griffith. Peter VK2AXJ/M heading in 
the same direction was also contacted. Con 
tact was also made with VK2BT, 
VK2ZKN and VK2ZFG via the repeater. 
All stations were outside direct VHF con- 
tact range. 

Nearing Griffith, 7MHz contacts were 
made with VK3ARP and VK3ME, then 
146MHz direct contact was made while 
still some miles from Griffith with Ted 
VK2AXD, base station for the conven- 
tion, who guided us to the rendezvous 
at the C.W.A. Hall in Banna Avenue. 
Here I was honoured by the Convention 
organisers by being invited to officially 
open the Convention at the dinner that 
evening. A report on the Convention 
appears elsewhere in these notes. 

Leaving Griffith on Monday morning 
for Cootamundra, contact was maintained 
with VK2AXD on 146MHz until reaching 
Leeton. After booking in at a motel in 
Cootamundra on Monday afternoon, it 
was decided to check the possibility of 
contact through the repeater at Orange 
from a point on the road about 10 miles 
from Harden, an airline distance in excess 
of 100 miles. This proved successful and 
contacts were made with VK2ALX, and 
VK2ZKN and VK2ZPC/M. 

Tuesday morning saw us on the way 
to Tumut via Gundagai, the home of 
the immortal “Dog sitting on the Tucker 
Box.” A stop was made at the ambulance 
station to say “hello” to Dave VK2DE. 
On arrival at Tumut, eyeball QSOs were 
had with Wal VK2AWC and Ross 
VK2PN and 146MHz contact with Keith 


VK2ZAA. Leaving Tumut on Wednesday 
morning, a visit was made to the Blower- 
ing Dam and it was surprising to see the 
progress that had been made during the 
past 12 months. Several 146MHz checks 
were made with VK2ZAA between Tumut 
and Batlow. 


The route from Tumut to Khancoban 
via Tumbarumba brought a_ complete 
change of country, from the flat plains 
of the irrigation area and wheat fields of 
the Riverina to the western side of the 
Snowy Mountains, where the snow-clad 
peaks marked the horizon. After passing 
through Tumbarumba, 146MHz contact 
was made with John VK2EZ, who directed 
us to the entrance to his property for a 
short chat. On taking our leave we were 
surprised to hear Treavor VK2ACZ whose 
property is some miles away across very 
hilly country. An unexpected pleasant 
three-way contact was maintained for some 
miles among the hills when some very 
surprising channelling effects on the VHF 
signals were experienced. ‘ 


On arrival at Khancoban contact was 
made with Dennis VK2ZJZ who invited us 
to the Khancoban Radio Club meeting 
that evening, an invitation readily accepted. 
At the meeting we were introduced to 
members who followed a wide variety of 
occupations, most of whom are commenc- 
ing their studies for the Amateur Opera- 
tor’s Certificate of Proficiency under the 
guidance of Jim Winkle and Dennis 
Johnstone, VK2ZJZ, for theory and Harry 
Pearson, the Morse code instructor. The 
evening concluded with an inspection of 
the Snowy Mountains Authority Radio 
Telephone installation. A 14MHz contact 
with VKOJW at Wilkes in Antarctica from 
the mobile demonstrated the value of 
single-sideband for DX contacts. 


An inspection of the Murray 2 Switch- 
ing Centre and the Murray 1 Power 
Station, arranged by Harry Pearson, added 
an unexpected facet to the trip for which 
we are grateful. The automatic control of 
the power generating and distribution in- 
stallations, where megawatts is the normal 
term used, indicates to some degree the 


magnitude of the Snowy Mountains 
Scheme. 
The trip to Jindabyne took us up 


through the snow country, with wonderful 
awe-inspiring scenery. An attempt was 
made to describe the view to Joe VK2JR 
and Jack VK2KQ/P at Lightning Ridge, 
on 7MHz during lunch at Scammels Look- 
out on the Alpine Way. Thredbo, the 
colourful alpine village was a point of 
considerable interest on the way and radio 
was forgotten for the beauty of the snow- 
covered mountains. 


At the motel on the shore of the new 
Lake Jindabyne, 7MHz contacts were made 
with VK3SJ, Ben VK2BAI and Mac 
VK2ADV. A run to Perisher Valley as far 
as the road was open, and back, took us 
right into the snowfields. Then around 
through Adaminaby to Kiandra_ where 
7MHz_ contact was made with Cec 
VK2AKC and George VK2GP who had 
received his full call since our 146MHz 
contact as VK2ZFG a few days previously. 
Toen onto Cabramurra and return to 
Cooma for Friday night, a most exhilarat- 
ing trip. 

Before leaving for Canberra on Saturday 
morning, a call was made to Andy 
VK2WK to say ‘“‘Hello” to an old acquain- 
tance. Arrival at Canberra saw the re- 
newal of the 146MHz net operation and 
during the overnight stay and departure 
on Sunday morning a large number of 
contacts were logged with VK1’s ZWP, 
ZAV, ZMR, ZUM, AOP, VP, AU and CR 
from various Iccations around Canberra. 


We were very pleased to meet again 
personally old friends in Ted VK1AOP, 
Eddie VKIVP and Reg VKIZMR. Brief 
attempts were made tomake_ contact 
through the repeater at Mount Canobalas 
from Black Mountain and Mount Majuras 
in the A.C.T. without success. 


The trip back to Sydney was made via 
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communications 


receivers 
and transceivers 


MODEL 9OR-59DE 


C> | COMMUNICATIONS & AMATEUR RECEIVER 


(WITH MECHANICAL FILTERS) 


SPECIFICATIONS: 


Band B—I.6-4.8 Mcs.; Band C—4.8-14.5 Mes.; 


FREQUENCY RANGE: 
Band D—10.5-30 Mes. 


BANDSPREAD: Calibrated Electrical Bandspread. 80 and 40 metres—5 Kes. per division. 20 and 


Band A—550-1,600 Kes.; 


15 metres—20 Kes. per division. 10 metres—50 Kes. per division. 

ANTENNA INPUT: 50-400 ohms impedance. 

AUDIO POWER OUTPUT: 1.5 watts. 

SENSITIVITY: 2uV for 10 dB S/N Ratio (at 10 Mcs.). 

SELECTIVITY: +5 Kes. at —60 dB (-+1.3 Kes. at —6 dB). When using the Mechanical Filter. 
BFO FREQUENCY: 455 Kes. -+2.5 Kes. 

SPEAKER OUTPUT: 4 or 8 ohms. 

HEADPHONE OUTPUT: Low impedance. 


TUBE COMPLEMENT: VI—6BA6 RF Amplifier; V2—6BE6 Mixer; V3—6AQ8 HF Oscillator; V4—6BA6 
Ist IF Amplifier; V5—6BAé6 2nd IF Amplifier; V6—6BE6 Product Detector; V7a—6AQ8 Beat 
Frequency Oscillator; V7b—6AQ8 Ist AF Amplifier; V8—6AQ5 Audio Output; IN60-—-AF Detector; 
IN60, SW-05s—AVC; SW-05s—ANL; SW-05s x 2—Rectifiers. $175.00 FOR/FOA SYDNEY 


mMopeL JR-500SE 


AMATEUR BAND 
COMMUNICATIONS RECEIVER 


SPECIFICATIONS: Sites 


FREQUENCY RANGE: 80 Meters 3.5-4.0 Mcs.; 40 Meters 7.0-7.5 Mcs.; 20 Meters 14.0-14.5 Mcs.; 
15 masters 21.0-21.5 Mes.; 10 Meters 28.0-28.5 Mcs.; 10 Meters 28.5-29.1 Mcs.; 10 Meters 29.1- 
29.7 Mes. 

MODE: AM, Single Sideband and CW. 

SELECTIVITY: Band width +2 Kes. at 6 dB down, +6 Kes. at 60 dB down. 
SENSITIVITY: Less than 1.5 microvolts for 10 dB signal to noise ratio. 
SPURIOUS RESPONSES: Image rejection more than 40 dB IF rejection more than 40 dB. 

AUDIO OUTPUT: | watt maximum. 

TUBE COMPLEMENT: VI—6BZ6 RF amplifier; V2—éBL8 Crystal’ controlled Ist mixer; V3—6BE6 2nd 
mixer; V4—6BA6 IF amplifier; Vs—6BAé IF amplifier; V4—46AQ8 BFO and product detector; V7—6BM8 
Audio amplifier. 

TRANSISTORS: Q1—2SCI85 Buffer; 2—2SC185 VFO. $293.50 FOR/FOA SYONEY 


Uses Mechanical filter. 
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CONSULT YOUR LOCAL RADIO DEALER, OR 


MAIL THIS COUPON loday vai eles é 
— VWVs2 on \/ electronics 


Please forward free illustrated literature and PTY LTO 


specifications on Trio equipment. 
SYONEY, AUSTRALIA 


Name.... Pataca 
AGGrGSS:. isc ccn in innaaniiaar amish 


(A unit of Jacoby Mitchell Holdings Ltd.) 


376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: ‘WESTELEC,' 


Sydney. Phone: 401212 e_,, 
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AT LAST 
THEY’VE ARRIVED!! 


Charmac Proprietary Limited are oe .. RANGE INCLUDES: 
pleased to announce their appoint- TAPE RECORDERS 
ment as Australian distributors and ° TEST INSTRUMENTS 
manufacturers of a vast range of yee HI Fl AMPLIFIERS 
Tesla Electronic Products from RECORD PLAYERS 
Czechoslovakia. STEREO AMPLIFIER Model AZZ 171 METERS 


SPEAKERS 
VALVES 
RESISITORS 
CAPACITATORS 


Write for free brochures and name 
of nearest dealer and address. 


JOIN THE TEAM! 


Bonafide radio dealers are invited 
to enquire about our selective 
dealership. For further information sais aaa fe 


contact; B43 COMPLETE STEREO TAPE’ RECORDER 7X 


Mr. Les Baker, CHARMAC PTY. LTD. 33 BRIDGE ST., ELTHAM, 3095, VIC. Phone 439 9415 
S.A: TRUSCOTT ELECTRONICS, 64 Hindmarsh Square, Adelaide. Phone 23 3024 


FIND FAULTS IN 
TV RECEIVERS 
IN MINUTES WITH 


BAR GENERATOR — SIGNAL TRACER 


Made especially for the T.V. Serviceman; a completely portable Transistorised Bar Generator and Signal Tracer, 
operates on a Yvolt battery. Produces all TV frequencies VHF channels O-!1, 36mHz Vision IF 5.5mHz FM Mod- 
ulated (Sound IF) plus Audio and Video Signals. 


All checks produce a horizontal bar pattern on the screen or an audio signal in the loudspeaker and this enables 
the serviceman to inject the appropriate signal into any stage of the TV Receiver. 


Accurately calibrated outputs allow the seviceman to check the sensitivity, stage by stage and quickly locate where 
the fault exists. 


Bar pattern can be used to adjust vertical height and linearity, The Telestrode can also be used as a signal tracer 
for radio receivers and audio amplifiers, 


These features all in one instrument measuring 44''x34"%x2". $ 50 


WRITE FOR FREE BROCHURE plus I5per cent Sales Tax 
Manufactured by STANDARD COMPONENTS PTY. LTD., 10 Hill Street, Leichhardt, N.S.W. 2040. 660-6066 
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Mount Gibraltar near Bowral, where a 
146MHz channel B contact with Kevin 
VK2ANT was the last recorded for the 
trip. 

To sum up, here are some observations 
made during the trip: 


Despite the “appliance operator” tag 
applied to 146MHz net operators, this 
method of communication does have its 
lace in amateur radio. It should not, 
owever, be used for home station opera- 
tion to the exclusion of general coverage 
144MHz equipment. 


With the growth of repeater installa- 
tions the range and use of VHF as an 
intrastate means of communication will 
increase and become a real asset to the 
community in the event of emergencies 
due to fires or floods. Muted receivers 
can be left in operation to come alive 
immediately a call is made from another 
station, 


Motel accommodation throughout the 
trip was good, as were the roads. But it 
was noted that the bumpiest 50 mile 
continuous stretch was the Federal High- 
way from Canberra to Goulburn. 

The remark has been made that we do 
not know what pleasant surprises await 
us on these. safaris. This one was no 
exception, due to the friendship found 
among amateur radio operators. 


Tf the use of the word “we” is not clear, 
suffice to say it was used to include Leon, 
my son-in-law, who is studying for the 
A.O.C.P. (Who said, “What! Another one 
in the family’? That was a light-hearted 
comment (we hope) from the wives in 
the party.) But they are already looking 
cate to the convention at Albury in 


W.LA. ACTIVITIES 


The proposed International Telecom- 
munication Union Conference to be held 
late 1970 or early 1971, known as the 
World Administrative Space Conference, 
could affect amateur service frequency al- 
locations. This cannot be finally assessed 
until the agenda is issued, possibly during 
the latter half of 1969. Federal Executive 
of the W.LA. and Divisional Councils 
urge all members who have not yet done 
He, Ne contribute to the Institute I.T.U. 

und, 


NEW SOUTH WALES 


Due to pressure of business, Keith Fin- 
ney, VI.2KJ, has resigned as President of 


the N.S.W. Division and member of 
Council. Keith had held office for 18 
months, and members of Council and 


members of the Division expressed their 
sincere thanks for the work he had done 
for the Institute during this period. Don 
Miller, VK2GW, has been elected to the 
position of President. Gordon Clarke, 
VK2ZXD, has been co-opted to fill the 
vacancy on Council. 


From October 14th-20th, VK2AWI, the 
official station of the N.S.W. Division, 
was in operation from the Roselands Shop- 
ping Centre. The display created quite 
some interest among the visitors to the 
centre and many inquiries were made re- 
garding amateur radio and the W.I.A. 


The display was organised by Gordon 
Clarke, VK2ZXD, and was assisted by a 
number of operators. A Galaxy SSB trans- 
ceiver and vertical antenna was_ lent 
by Arie Bles,; VK2AVA, and many excel- 
lent reports were received from DX sta: 
tions. The station also participated in the 
Boy Scout Jamboree-of-the-Air. 


South West Zone Convention: 


The annual convention of the South 
West Zone Convention of the N.S.W. 


Pierce reviewed briefly some aspects as- 
sociated with the well-being of the ama- 
teur service. 

Tim Mills, VK2ZTM, Councillor of the 
N.S.W. Division, spoke on divisional ac- 
tivities and work being done in regard 
to repeater/translator installations and 
proposed frequencies. 

Harry Cuthbert, VK2AEC, South West 
Zone Officer spoke on the Zone activi- 
ties and the future of amateur radio. 

After dinner, colour slides were screened 
and two 144MHz Fox hunts were held. 
On Sunday morning an inspection of 
Penfolds Winery was made and the local 
product sampled. This was followed by a 


(Continued on Page 157) 


VALE 


It was with deep regret that the 
news of the death of Bill Clark on 
October 20th was received by council 
and members of the New South 
Wales Division of the W.I.A. 

Bill had for more than 12 years 
given his professional services as 
Honorary Legal Adviser to the 
N.S.W. Division. Although not a 
licensed operator, he had a very keen 
interest in amateur radio and the 
wellbeing of the institute. 

Many calls were made on him over 
the years to give guidance on mat- 
ters relating to the revision of the 
division’s constitution and more re- 
cently on the problems associated 
with agreement to the new Federal 
Constitution of the Institute. 

His many friends express their deep 
sympathy to his wife and family. 


GELOSO 


Division was held over the weekend Oc- 
tober 5th and 6th. The venue was Griffith 
in the heart of the Murrumbidgee Irri- 
gation Area. Following registration of 
visitors on Saturday at the C.W.A. Hall, 
Banna Avenue, a conducted tour was 
made of the C.S.I.R.O. Research Centre 
of the M.I.A. Agronomists attached to the 
Centre explained the work being carried 
out with various types of crop control, 
of pests and soil deficiencies as affecting 
plant growth. 

The official dinner was attended by 73 
members, visitors and their families. 
After welcoming guests on behalf of the 


Transistorised pre-amp mixer 

G300V. Geloso makes a full 

range of P.A. gear. Send for 
Catalogue. 

Distributed by: 


Convention organising committee, Ted ; 

. Dmitt, VK2AXD, invited Pierce Healy, Ht y 

VI2APQ, Federal Councillor of the ‘is PTY. LTO 
N.S.W. Division, W.LA., to Officially 


64 ALFRED ST., 
MILSON'S POINT, 


608 COLLINS ST., 


open the Convention. In’ expressing his 
MELBOURNE, 


pleasure at the honour bestowed on him 


BRIGHT STAR CRYSTALS 


PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 


ACCURACY - STABILITY - ACTIVITY - OUTPUT 
All types of Crystals Available. 
Such As DC II, FT 243 HC 6U CRA 
B7G, HCI8U, ETC. 
TOLERANCES: 0015%, .002%, 
003%, .005%, ETC. 


Consult us for Crystals for any mobile Radio. 
Prices depend on tolerance and frequency required. 


DISCOUNT FOR QUANTITY ORDERS 
Established 36 Years 


AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 


Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY for alf your CRYSTAL 
requirements. 


DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 


PIEZO ELECTRIC CRYSTALS 


Contractors to Federal and State Government Departments 


REPRESENTATIVES AUSTRALIA_AND NEW Cea ND MESSRS: CARREL & CARREL, 
BOX 2102, AUCKLAND 


MESSRS. ATKINS (W.A.)_ LTD., MESSRS. LAWRENCE & HANSEN 
894 Hay Street, PERTH. ELECTRICAL (VIC.) PTY. LTD., 
34 Brisbane Street, HOBART, 
MESSRS. A. E. HAROLD PTY. LTD., and 29 St. John Street, 
123-123 Charlotte Street, BRISBANE. LAUNCESTON, TASMANIA. 


BRIGHT STAR RADIO 


LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 


546-5076 546-5076 
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HI-FI BROADCAST 


— ne IMPROVED BATTERY 
R.C.S. SPECIALS wal eierehe il ne SAVER KIT 


R. F, 


ITIVITY. : Ae Pee 412, 6 or 9 volts. Re- 
SENGITLY 7 ‘ places transistor battery 
mixer, 1|.F., pwr., dectr. stages, adjustable aerial power input 240 _ volts 


llust., wired and tested with 461 A.C. milli-amps 100.  Hum-free_ opera- 
ery nee coupling. Complete as, ‘oar No. 474, $31. Complete kit tion. Size 3'2in, 1 x 2'aln w. xX V12in h, 
30 WATI of parts for above, No. 474C, $30. Postage $1. No. 657, $6 SO (post 10c). 


PRE-AMP OWER SUPPLY _ similar 


WHISTLE FILTER for above set for 8Kc band width (can above. 12v, Low No, 657X, $7 (post 
NOMINAL be altered to 9. 10, or 11Kc), No. 128, $4, Post 10c. 10c). 


S4w MAX, 
12yv All Transistor 


PERSONAL PORTABLES 
2 TRANSISTORS 
Range 30 miles. 
200 with short 


aerial! and earth. 


P. A. AMPLIFIER For all R. and H., E.A., Mullard, Phillps and other des‘gns. Earpiece only, no 
lete kit oe parts, No. 591C $50] Clearly coded. White letters and numbers, easy assembly 

DB READY TO_ OPERATE: and service, polished and resined for easy soldering. With 
iq CURnt No. 591D .. .. $62] blu sprint. parts list. 


50, S00 ohm SPE 
3920 ° output. 


To your drawing—write for particulars and 


Drafting aids. Postage 20c. 


All met Kk, ae 
Nee ork panel and’ knobs vonly. New Printed Circuits ypartNo. Recent Designs 


All dimensions: 612in w. x 3'ein. h. x 


eg d. Freight extra. 726 3 x 3 w. stereo 68/A8 | 684 


Do: alte hyeurself 9. kit. 

o. 

Zoo Preamp 67775 32:e9 1_ TRANSISTOR — 1 DIODE 
285 Pre-amp. 65-P12A 582 Do-it-yourself kit. $5. post 10c. 


$2.80 593 Wired ready to operate, $6. post 
WATT. 12V. PROTECTED POWER | 727 € & A, wide band. $2.50 y i, IRDS 
SOpety 714D Powss tuner 68/8T. $3.2 Pre-amp, 65-P12B 10c. 


Freight extra. Write for details. 728 


c. B.A, $2.50 

mudle ° Mull 10W stereo $3 SCALE GOLD WITH 

718 Mullard main ° Mull. pwr. supply. WHITE LETTERS. 
$ $2.50 
0 


= B/ EA68- ey 
RCS. COMPLETE | 323 rotacfed Sianir 5 a 


Size 63, x 23ain. 
h 300 pf gang. 
459 to mate 2S 


4 S| DO-IT-YOURSELF Write for full list. tmn : 4 in 461 t ‘to mateh 200 Sy $4:50 


KITS 


Peak reception, 

low price. No ex- 

pensive test equip- 

ment. Everything 

fits. 1964 RF 

Transports 7. 
Complete kit—No, 640 .. .. $43.50 
Portable car radio, identical to 640] With 
above, plus extra switch and car coil | 40cy. 


Post 20c. 


10W STEREO _NEW AUDIO ues se 


tt 2 or 
MULLARD 10 x 10 iets 
watts R.M.S, aT EP cent eevee 


Pi/up. inter 
output transistor PROTECTION. Frequency response 2 
to 30Kc. Distortion 0.5%, Treble, bass. eos 20DB., ‘ com., micro 


etc. No. 642 $46.00 | Complete kit of parts No, 480 74.00. prone, facies 
(Write for booklet on’ 640 and 642)| Wired and tested No, 480D c : 3°00, etc, (9 volt). 


Postage $1. With 


NEW TRANSISTOR PREAMP KIT 


SIZE 3 x 2 x lin 2 req. for Stereo. 
LOW IMP. Input 2 trans. 672C $6.50 


$79 
hi-fi tuner, $31 extra. Freight extra. Write for details DO-IT-YOURSELE by wee tO, Past 


MAGNETIC STEREO PRE-AMP COILS & IF’s 455 Ke 


Aer, R.F, OSC, and IF's .. $1.70 ea. 


In SMy. out SOOMv. Bass and { re aol Re lat US Ferrite Aer. 


$2 
Wired ready for use. 672D .. $8| treble 18 D.B. No. 700C. ; ( it No. 265 Universal Type OSC Coll. $2 
HIGH IMP, sillicon 3 tran. 682C $8 $23. Wired ready for use $31, | 20 Ot (ot ee Postage 10c. Write for details and price. 
Wired ready for use. 6800 .. $8| Postage 30c. ; 


HIGH IMP. silicon 3 tran. 682C $8 
Wired ready for use, 682D .. $9.50 
Postage 10c each. Write for data. 


Order by Mall Order, Postal Note or Money Order (add post.), direct to— 


> RADIO PTY. LID., 651 FOREST ROAD, BEXLEY, NS.W., 58-3491, 58-5385 


Homecufo-R ADIO PARTS 
MOVED NOW rxtmtsss ar 289 Elizabeth St.Melb.60 1442 


PIEZO PICK-UP AND CARTRIDGES 
PU-86 Pickup LP/78 T/O Crystal 
cartridge. Length 240mm... .. Ea 
Y700 Ceramic Cartridge. Mon. LP/78 . 
PU-86 Pick-up Ster-LP/78. T/O Cartridge. 
Length 204mm . Ea. 
Y¥200 Ceramic Cartridge. ‘sT 'LP/78 .. 
PU-S4 Pick-up LP/45 only, Length 
1.25mm .. .. «. Ea. 
Y400 Crystal Cartridge. “LP/45 1... 
¥iae Crystal Cartridge. T/O Type  Ster/ 


Sapphire Replacement Styli.” Each hut 


Plus ‘postage '15¢." 


PIEZO MICROPHONE INSERTS 
MC-3 Crystal, 50-7K, 35 x 25 x 8mm,_ -57 
DB gi ays aint, eee coi oe wye)_os oe ve: S100! ea, 
MC-7 Crystal, 100r7R, 39mm Round x 11 
mm. -56 DB . $1.00 ea, 
MC-8 Spstal, 50-8K. 48mm’ ‘Round x 17mm. 
-50 ‘ $1.00 ea. 
Mes "Cristal 50-8K, 25mm Round x 9mm. 

-68 . $1.80 

Mess "Cai, ‘$0-10K, 33mm Round 
MDs gin *4100-15K, '33mm'' Round x 
14mm. -55 DB .. .. .. .. «. «- $1.80 ea. 

Plus postage 20c. 


TRANSISTOR SET ACCESSORIES 
Magnetic Earpiece with 3.5mm_ Plug 
Crystal Earpiece with 2.5mm Plug 
Crystal Earpiece with 3.5mm Plug . 
Crystal Earphone, less plusg .. .. . 


LAPEL TYPE CRYSTAL MICROPHONE 
With 3.5mm Plug .. -. $1.00 ea. 
Plus postage 15c. 

Fuses for Japanese equipment 1A, 3A, 5A 
3c ea, OR $2.00 per 100. Plus postage 10c. 


EDYSTONE TYPE CERAMIC INSULATED 
VUNING CAPACITORS 
15 PF, 50 PF, 100 PF, 
$2.40 ea. Plus postage 20c. 


TELETRON 7-PIN SHORT VALVES CANS 
10c ea. Plus postage 10c. 
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ROBLAN TUNING CAPACITORS Capacitor Substituion Box, 1,000 VW .. $5.00 


All types carried in stock. Resistor _ Substitution Box 1 Watt. 
Priced from $1.90 ea. Plus postage 20c, Plus Post, 20c. .. . Peres 


PRINTED CIRCUIT TYPE UN-SHIELDED TRANSISTOR AERIALS 
9-PIN SOCKETS in extends to 27in 
10c ea, Plus postage 10c. in extends to 
in extends to 
12-Pin Wafer Sockets, 12-Pin Plugs . 25 ea.|6in extends to 
20¢ ea. Plus postage 10c. in extends to 
in extends to 
OCTAL PLUG AND CORD extends to ee 
Ext. Socket. in extends to 4ft 6in .. 
45c pr. Plus postage 10c. extends to Sft 8in .. 


Plus Post 15c. 
GS AND 
ALL TYPES AMPHENOL PLUGS ottat WEN SUILLEEn 


Carried in stock. Sous i) wee fe Aad pining oo: 7 
27 A kets 30c ea. Meall Covers fi iodes .. «. os ¢ |Terms... 
ieee ssepce 27e ea. 7 iam Headphones .. . $2.50 Plus Postage, 


Plus postage 10c. 
TAPE RECORDER ACCESSORIES 
HALF-INCH MINIATURE PLUGS AND 2M%ain Spools .. 30 | 3in x 600ft 
ee Pee ine 3in Spools... Tape .. .» $2.35 
2, 3, 4 and 5-Pin Plugs ea. 53%in x 1,200ft 
Sockets 10c ea. Plus postage 10c. Sin Spools «. Tape... .. $3.10 
5¥%in Spools .. Jin x 1,800ft 
CT ee (iin Sea Tape ve ws. $5.10 
VW .j/2Yin x 100ft Sin Plastic Tape 
16 + 16 450 vote te eM a Flee TAP eg, 
+l214in x 300ft Tin Plastic Tape, 


Cre oi sees ee 90€ 
100 MFD P.V.C, Cover ’.. a a igi pe 


SC liacks, 2.5 and 3.$mm... .. .. .. .. +. 20¢ Plus postage 20c. 


3.5mm Plug and Cord Ext, Jack Pair ;. See us for Tape Recorder Patch Cords, 


Adaptors, etc. 
Metal Co-axial Plugs and Line Sockets ‘Se BLING TOOL CUTTERS 


“Din” and “Hirschmann,” 2, 3, 4 and $3.50 ea. Plus postage 20c. 
5-pin Plugs, Chassis and Line Sockets, 
carried ex stock. STEREO PLUGS AND JACKS 


Prices on application, i 
P.M.G. type Plugs from .. .. SOe Metal Plugs .. 95¢ , Bakelite ext. 


Set oi i kets... 
P.M.G. type Jacks from .. .. 38e se ee We] soe 
P.M.G. Line Jacks from .. .. 1 oIl 58e . 98 Chassis Jacks 


‘ 5 c 
Plus postage 1Sc. Plus postage 10c. 


MAIL ORDER SPECIALISTS 


December, 1968 


The 1968 Remembrance Day Contest 
held last August was won by Tasmania 
with a total score of 5,367 points. This 
is the highest state score since 1964 when 
South Australia won with 5,707 points. 
The win was well deserved as the results 
showed that Tasmania had the highest per- 
centage of stations participating and the 
average of the top six logs submitted was 
the highest ever recorded in the contest. 


In the report on the contest, Neil 
Penfold, Federal Contest manager of the 
Wireless Institute of Australia, recorded 
that band conditions were most favour- 
able, with many logs showing numerous 
28MHz contacts. Also, that the use of 
single-sideband was noticeably predo- 
minant and because of this there was less 
interference between stations, despite the 
large pile-ups that occurred. 


The report also contained an analysis 
of the last eight years’ top individual 
station scores. This showed that the 1968 
contest produced the highest scores with 
the top logs from all states being over 
1200 points. The highest individual score 
was 1822 points by VK7DK, a record 
for the contest. 


AWARD WINNERS 


New South Wales 


Phone: 

J. R. Watt-Bright VK2YN 1101 pts. 
R. C. Norman VK2ZCF 69 pts. 
Cc. W.: 

T. F. Evans VK2NS 566 pts. 
Open: 

E. L. Andrews VK2BO 1227 pts. 
Victoria 
Phone: 

K, J. Hartigan VK3VK 1251 pts. 
R. J, Jennings VK3ZUE 24 pts. 
C.W.: 

P. J. Dettman VK3APJ 658 pts. 
Open: 

J. F. Ryan VK3ASW/P 1083 pts. | 
Queensland 
Phone: 

N. B. Walden VK4WW 1129 pts. 
R. J. Hoare VK4ZHO 20 pts. 
H. L. Wickes VK4ZHW 20 pts. 
G. Harmer VK4XW 367 pts. 
Open: 

A. L. Hoey VK4RH 1398 pts. 
South Australia 
Phone: 

H. E. Vivian VK5FO 1350: pts. 
R. E. Burns VKS5ZNH 60 pts. 
C.W.: 

W. E. Catchpoole VKSAU 251 pls. 
Open: 

N. G. Wallage VKS5GW 1238 pts. 
Western Australia 
Phone: 

I. Kauler VK6XX 1419 pts. 
W. E. Olson VK6ZBB 30 pts. 
D. Couch VK6WT 463 pts. 
Open: 

J. E. Rumble -VK6RU 1651 pts. 


Tasmania Listeners’ Section 
Phone: a e. oe a pts. 
ic. . Trenayne pts. 
Se ee ve | TREE BIR s. Auat S. Ruediger 1345 pts. 
Ps ARE 38 pts. Q’land: K. D. Cunningham 564 pts. 
VKIZL 310 W. Aust P. W. Drew 1600 pts. 
Doen: pts. Tas. B. Livingston 1076 pts. 
D. H. Kelly VK7IDK 1822 pts. Papua Ri. Stewart SUS PS: 
Analysis 
Other Call Areas Top Six Logs for 1968: 
: VK2BO 1227 points 399 contacts 
Phone: Tone vos points pre contacts 
J. E. Vv 98 points 463 contacts 
1, H Opekee Mee Coens, VKSFO 1350 points 497 contacts 
W. Dalgleish VKOWD 1001 pts VK6RU 1651 points 605 contacts 
A. Nickols VKOAL 106 pts VK7DK 1822 points 606 contacts 
State Scores: 
C.W.: Tasmania 5367 points 
H. G. A. Anderson VK8HA 276 pts. Western Australia 4795 points 
\ . South Australia 3373 points 
Open: Queensland 2771 points 
D. A. McArthur VK8KK 1147 pts. New South Wales 1998 points 
G. F. Pooley VK9DJ 1121 pts. Victoria 1771 points 
Details of State Scores 
State Logs Licences Percentage Average Top Total State State 
Entered Participation Six Logs Points Score 
N.S.W. 72 1744 4.1 1114 21,407 1998 
Vic. 60 1702 3.5 1041 20,689 1771 
Q'land 60 661 9.0 1102 18,546 2771 
S. Aust. 85 720 11.8 1132 19,251 3373 
W. Aust. 83 424 19.6 1115 18,809 4795 
Tas. 65 217 30.0 1294 13,577 5367 


QUALITY 
PRODUCTS 


available all radio parts stores 


*Registered Trade Mark 


VALVE 
TYPE 


KHz- 


COILS 


CUOLL OLE del ssllesesedlleblelLtelTLEebl sels sslh bes eselelessissdtlts st 


TRANSISTOR 
TYPE IF. 
TRANSFORMERS 
& TUNING COILS 


Distributors 
in all States. 
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LF. TRANS- 
FORMERS 
For 50, 85, 
455, 1600 


4& 10.7 
MHz. TUNING 


COVERING 


Metal knob, 
knurled bla 


MK 132 

Metal knob, gold, 
plain, 1 grub screw, 
4" diam. x 1" high, 


MK 231- 
silver, 
ring 


and black vertical 
line, 2 grub screws 
at 90° 15/16" diam. 
x 1/2" high. 


AEGIS PTY. LTD. 


347 Darebin Rd., Thornbury ' 
9-6792 


49-1017 
P.O. Box 49—Thornbury, Vic., 


Metal knob, — silver, 
silver knurling with 
one black vertical 
line, one grubscrew. 
15/16" diam. 

x 13/16" high. 


Write for 
illustrated 
Knob 


@ 49- 
leaflet 


3071 


133 


134 


WARBURTON FRANKI 


XMAS 
BARGAINS 


SPECIAL CONDENSER 

POLYPAC No. 20 

Contains 25 assorted condensers, including 
ceramic, electrolytic, metal pack, mica, paper 
tubular. $1 plus postage, 10c (or five for $5, 
post free). 


CERAMIC CONDENSER 

POLYPAC No. 21 

25 assorted ceramic condensers—$1 plus 10c 
pack and post (or five for $5 pos¢ free). 


ELECTROLYTIC CONDENSER 
POLYPAC No. 22 

12 assorted miniature electrolytic condensers— 
$1 plus 10c pack and post (or five for $5 post 
free). 


RESISTOR POLYPAC No. 23 

50 assorted 4-watt resistors—$1 plus 10c pack 
and post (or five for $5 post free). 

Above Polypacs may be assorted to get concession 
price of 5 for $5 post free. 


RESISTOR POLYPAC No. 24 

20 Hi-stability 1-watt, + 1% resistors-—$3.50 
plus 10c pack and post. 

Values may be specified, but if not in stock near- 
est will be supplied. 


DUCON BLOCK CONDENSERS 

20 mfd. 400 V.D.C.W, 250 V.A.C.W. Unused 
and complete with mounting brackets—$4.95 post 
free. 


CRYSTAL LAPEL 
MICROPHONES 
Complete with Cord and Plug—$1.75 post free. 
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POWER SUPPLY BASIC KIT 


Consists of: 

One Transformer tapped for 9v and 12v at 500 
ma. 

One full-wave contact-cooled rectifier. 

One 1,000 mfd 15 V.W. capacitor. 

Make your own 9 or 12-volt power pack to 
supply transistor radios, record-players, slot 
cars, toys, etc. 

Supplied with wiring diagrams—$3.85 post free. 


PICO 
SOLDERING 
IRON KITS 


Handyman’s or hobby 
kit. Includes straight and 
angle bits, small file, 
screwdriver, rubbing 
down brush, resin core 
solder—$7.95 post free. 


TELECALL—MINI DOOR-PHONE 


2 MODELS: 

1. WITH FLUSH MOUNT SLAVE UNIT 
(Stainless Steel). 

2. WITH SURFACE MOUNT SLAVE UNIT. 
(Plastic). 


Normally used to communicate with visitors at 
front or rear door from kitchen, etc., or may be 
used as a high-quality intercom., between any two 
locations. Supplied complete with battery and 


50ft wire, 
Either set. $1 1.95 Post free. 
Surface Mount Type 


Flush Type 


807 VALVES 
AMERICAN SYLVANIA 


1.75 each, including 
ostage. 
Packs of 10, inc. postage $15.50 


ROSS HULL MEMORIAL CONTEST 


The Federal Contest Committce of the Wire- 
less Institute of Australia invites all Australian 
and overseas amateur operators and shortwave 
listeners to participate in the 1968-1969 Ross 
Hull Memorial VHF/UHF Contest which Is held 
annuaily to perpetuate the memory of Ross 
Hull whose Interest In VHF/UHF did much to 
advance the art. 

A Perpetual Trophy is awarded annually for 
competition between members of the Wireless 
institute of Australla in Australia and Its Terr{- 
tories, inscribed with the name and tife work 
of the man whom it honours. The name of the 
winning member of the W.I.A. each year Is also 


inscribed on the Trophy. in addition the 
member will receive a suitadly inscribed 
certificate. , 

OBJECTS: 
Australian amateur operators will endeavour 


to contact as many other amateurs in Australia 
and overseas under the following conditions. 


Bate of Contest: 


From 0001 hours Eastern Australian Time, 
December ALD 1968 to 2359 hours Eastern 
Australian Time, January 12th, 1969. 

Duration: 


Any seven calendar days within the dates 
mentioned above. not necessarily consecutive. 
These periods are to be at the convenience of 
the operator. 4 calendar day jis from 0001 
hours E.A.T. to 2359'E.A.T. 


Rulas: 

1. There are two divisions, one of 48 hours 
duration, and one for seven days. In the seven- 
day division, there are three sectlons:-——- 


(a) Transmitting, Open; 
(b) Transmitting, Phone; 
(c) Receiving, Open. 


2. All Australian and overseas amateurs may 
enter the contest whether their stations are 
fixed, portable or mobile. 


3. All amateur VHF/UHF bands may be 
ysed, but no cross-band operation is permitted. 

rators are cautioned against operating trans- 
mitting equipment on more than one frequency 
Fs a time, particularly when passing cyphers. 
ross-band operation to assist contest working 
is prohibited. 


Such operation will be grounds for dis- 
quaitication, Cross mode Congacts will be per- 


4. Amateurs may enter for any of the trans- 
mitting sections. The seven-day section winner 
is not ellgible for the 48-hour award. 


5. Only one contact per band per station 
Is allowed each calendar day. 


6. Only one licensed amateur is permitted 
tO Operate any one station under the owner's 
call sign. Should two or more operate any partl- 
cular station, each will be considered a con- 
testant and must submit a separate log under 
h.s own call sign, 


7. Entrants must operate within the terms 
of their bicences. 


8. Cyphers: Before points may be claimed 
for a contact, serial numbers must be exchanged. 
The serial numbers of five or six figures will 
be made up of the RS (telephony) or RST 
(C.W.) report. plus three figures commencing 
in the range 001 to 999, for the first contact. 
and will then Increase in value by one for 
each successive contact. When a contestant 
reaches 999 he will then commence again with 


t 
February 10th, 1969, and clearly marked ‘‘Ross 
Huli Contest'’ and addressed to: Federal Contest 
Manager. Box N1002, G.P.0O., Perth, W.A. 


10. Scoring for atl sections will be based 
on the attached table. Distances must be 
shown In the entry as shown in the 


example. Failure to make this entry will Invall- 
date the particular claim. Some typical distances 
are given in the attached table. 


SYONEY 


SYDNEY J 
CANBERRA 160 
BRISBANE 460 
MELBOURNE 450 
HOBART 660 
ADELAIDE 710 
NEW ZEALAND 1300-1500 
DARWIN 


CANBERRA BRISBANE MELBOURNE 
160 


$00 ° 
290 
$30 
670 
1300-1500 


41. Logs: Ail logs shali be set out as In 
the example and In addition will carry a 
summary sheet showlng the foilowing informa- 
jons 


Name ......- 00-0 ee ee Call sign ........045 c 
Address . 0. ccc ee eee Divsion ........ ‘ 

Bie ened eats eee one ee Claimed Score ....... 
Operating Dates ......... +. (7 calendar days) 


Highest score over a 48-hour perlod was .... 
points. 


Operat:ng perlod: 


BEAT. ..f... de 6.8 
E.A.T, sfie.. 16.. 
hereby certify that | 


From ...ee ees 
TO caer eae 


Declaration: 1 


hrs. 
brs. 
have 


operated in accordance with the conditions of 
my ticence and abided by the rules of the 
contest. 

Slaned .....-0. ie axes bts ectarsiar aed Gare Oo dr enere i. 
date ....-. ei cavt Sae hte mana a pasite ss atone ene whe Raiics 


12. Entrants not abiding by the rules of 
this contest wil) be disqualified. 


13. The rutin 
mittee of the 


of the Federal Contest Com- 
«LA. will be 
willl be entered Into. 


final. No dispute 


14. Awards: Certificates will be awarded to 
the winners of each section in each VK and 
overseas call area. The VK contestant who 
returns the highest score In the transmitting 
section and “who is a financial member of the 
W.LA., wiil have his name inscribed on the 
trophy which will be held by his division for 
the prescribed period. A cert-ficate will be 
awarded to the contestant who shali not be 
the trophy winner, and who returns the highest 
Scoring log covering a period of any consecutive 

ours. 


Also, certificates will be awarded for operat- 
Ing in the Ross Hull Contest and breaking any 
Australian VHF/UHF distance record. 


Recelving Section: 

1. Short-Wave Listeners 
overseas may enter for the contest, 
transmitting station may enter. 


In Australla = and 
but no 


2. Contest times and logging of stations on 
each band are as for the transmitting sections. 
However, there is no 48-hour sub-section. 


3. To count for points, logs will take the 
same torm as for transmitting sections, but will 
omit the serial number received. Logs must 
show the call sign of the station heard (not 
the station worked), the serial number sent by 
Wee enn the call sign of the station being 


. 


Scoring will be on the same basis as for 
transmitting stations, i.e. on the distance be- 
tween the listener's station and the station 


heard. See examples given, it Is not suthcient to 
log a station calling ‘‘CQ,” 


4. A station heard may be logged only once 
per calendar day on each band tor scoring 
purposes. ‘ 


S. Awards: Certificates wit! be awarded to 
the highest scorer in VK and overseas countries. 


EXAMPLE OF TRANSMITTING LOG (Brisbane Station) 


Date/Time Band 
AT. MHz 


24th Dec. 
O110 $2 


Call 
Ston 


Power 
Emission 


A3(a), SOW. VK7TZAI 
0110 $2 AX(a), SOW. VKANG 


0230 144 A3, 150W. VKSZK 


144 = A3, 1SOW. VK3ZJQ 


a 
Heard 


VKSZ0X 
VK22ZCF 


VK6ZDS/6 


VHSZHYS 


Distance In miles $2MHz 


Up to 25 mites 

26 to SO miles 

$1 to 100 miles 
101 to 200 miles 
201 to 300 miles 
301 to 500 miles 
$01 to 1050 miles 
1051 to 1500 miles 
1501 to 2500 miles 
2501 to 3500 miles 
3501 to 5000 miles 
3001 and over 


DISTANCE TABLE 


HOBART 


660 
$30 
860 1110 
660 6 400 

1110 400 J 

990 400 i710 
1800-1700 1500-1700 1300-1500 


460 
600 


460 
290 


RST/No 
Sent 


$9221 
5819S 


$7061 


44102 


144MHx 


ADELAIDE 


1900-2100 


Points 
Claimed 


RST/No 
Sent 


RST/No Dist. 
Rec'd Miles 


39001 59004 1110 


58002 Ss70s1 330 


356003 55043 990 


45004 46021 


Points 


Station 
Claimed 


Dist. 
Called 


Miles 


VK&KK 1330 


VK6ZAA 2040 


VK6LK/6 60 


VK6ZCN 1330 


432MHz S76MHz 


2 2 
10 10 


Higher 


N. ZEAL, 


1300-1500 
1300-1500 
1500-1700 
400 =1500-1700 
710  =1300-1500 

QO 19060-2100 


DARWIN 


1950 
1930 
1790 
1930 


Perth 


20460 
1940 
2240 
1720 
1880 
1330 | 
3000-3200 


710 
&70 
990 


3000-3200 
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The current alphabetical list of prefixes 
issued by the Wireless Institute of Aus- 
tralia for the purpoes of “DX Awards” 
is given below. Australian DX Century 
Club Awards are issued by the Wireless 
Institute of Australia in accordance with 


this list. 


25/6/60) 


FR7 


F 
FU8, YJI, 
FW8 


FY7 


8 


Country 

Sikkim 

Tibet 

Bhutan 

East Pakistan 

West Pakistan 

Formosa 

China 

Chile 

Antarctica 

Antarctica 

Antarctica 

Easter Island 

Felix Island 

Juan Fernandez Arch. 

Cuba 

Morocco 

Bolivia 

Portuguese Guinea 

Cape Verde Islands 

Principe, Sao Thome 

Angola 

Mozambique 

Portuguese Timor 

Macao 

Portugal 

Azores 

Madeira Islands 

Uruguay 

Germany 

Philippine Islands 

Spain 

Balearic Islands 

Canary Islands 

Ifni 

Rio de Oro 

Spanish Morocco 

Spanish Guinea 

Republic of Ireland 

Liberia 

Tran 

Ethiopia 

France 

Amsterdam and St. 
Islands 

Crozet Island 

Kerguelen Island 

Corsica 

Guadeloupe 

Comoro Islands 

New Caledonia 

French Somaliland 

Martinique 

Clipperton Island 

French Oceania 

Maria Theresa 

St. Pierre and Miquelon 
Islands 


Glorioso Island 


Paul 


Juan Nova and Europa 
Islands 

Reunion Island 

Tromelin Islands 

Saint Martin 

New Hebrides 

Wallis and Futuna 
Islands 

French Guinea and Inini 


England 
Guernsey 
dents 

Jersey Island 

Isle of Man 
Northern Ireland 
Scotland 

Wales 

Hungary 
Switzerland 
Liechtenstein 
Ecuador 
Galapagos Islands 
Haiti 

Dominican Republic 
Colombia 


and Depcn- 


W.1LA. LIST OF COUNTRIES 


K, W 
KAO, KG6!I 
KB6 


st, SM 


TJ (FE8) 

TL8, (from 
13/8/60) 

TN8, (from 
15/8/60) 


Arch. of San Andres and 
Providencia 

Bajo Nuevo 

Malpelo Islands 

Korea 

Panama 

Honduras 

Thailand 

Vatican 

Italy 

Sardinia 


Bonin and Volcano 
Islands 

Baker, Howland and 
American Phoenix Is- 
Jands, including Can- 
ton Island 

Navassa Island 

Eastern Caroline Islands 

Western Caroline Islands 


Guantanamo Bay 


Guam 
Marcus Island 
(Rota, Tinian, Saipan, 


etc.) Mariana Islands 

Hawaiian Islands 

Kure Island 

Johnston Island 

Alaska 

Midway Island 

Puerto Rico 

Palmyra Group, 
Island 

Ryukyu Islands 

Serrana Bank and Ronca- 
dor Cay 

Swan Island 

American Samoa 

Virgin Islands 

Wake Island 

Marshall Islands 

Canal Zone © 

Bouvet Island 

Jan Mayen 

Norway 

Svalbard 

Argentina 

Luxembourg 

Bulgaria 

Bahrein 

Qatar 

Trucial Oman 

Pern. 

Lebanon 

Austria 

Finland 

Aland Islands 

Czechoslovakia 

Belgium 

Greenland 


Jarvis 


Faeroes 

Denmark 

Netherlands 

Netherlands West Indies 

Sint Maarten 

Andorra 

Brazil 

Fernando Noronha 

St. Peter and Paul Rocks 

Trindade and Martin Vaz 
Islands 

Netherlands Guiana 

Sweden 

Poland 

Sudan 

Egypt 

Crete 

Dodecanese 

Greece 

Turkey 

Iceland 

Guatemala 

Costa Rica 

Cocos Island 

Cameroon Republic 

Central African Republic 


Congo Republic 
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TR8, (from 
17/8/60) 


* pepsi) 


VQ9D, (from 
10/11/65) 

VOQO9F, (from 
10/11/65) 

VQ9 

VRI 


VRI 


M 
VS90, MP4M 
VU2 
VU 


Gabon Republic 


Tunisia 
Chad Republic 


Ivory Coast Republic 
Dahomey Republic 
Mali Republic 


European R.S.F.S.R. 
European R.S.F.S.R. 
Franz Josef Land 
Kaliningrad Region 
Asiatic R.S.F.S.R. 
Ukraine 

Ukraine 

White Russian S.S.R. 
Azerbaijan 

Georgia 

Armenia 

Turkoman 

Uzbek 

Tadzhik 

Kazakh 

Kirghiz 

Moldavia 

Lithuania 

Latvia 

Estonia 

Canada 

Australia 

Lord Howe Island 
Willis Island 
Christmas Island 
Cocos Island 

Nauru Island 
Norfolk Island 
Papua Territories 
Territory of New Guinea 
Heard Island 
Macquarie Island 
British Honduras 
Anguilla 

Antigua, Barbuda 
British Virgin Islands 
Dominica 

Grenada and Dependents 
Montserrat 

St. Kitts, Nevis 

St. Lucia 
St. Vincent 
dents 


and Depen- 


Turks and Caicos Islands 
Barbados 

Bahama Islands 

Falkland Islands 

South Georgia 

South Orkney Islands 
South Sandwich Islands 
South Shetland Islands 
South Shetland {stands 
Bermuda Islands 
Agalegla and St. 
Chagos Islands 
Mauritius 
Rodriguez Island 
Aldabra Islands 
Desroches 


Brandon 


Farquhar Islands 


Sechelles 

British Phoenix Islands 

(including Canton Island) 

Gilbert and Ellice Islands 
Ocean Islands 

Fiji Islands 

Fanning and Christmas 
Islands 

Solomon Islands 

Tonga Islands 

Pitcairn Island 

Brunei 

Hong Kong 

Aden and Socotra 

Kuria Muria 

Kamaran Islands 

Maldive Islands 

Sultanate of Oman 

India 

Laccudive Islands 


FOR DX.CC. 


VU Andaman and Nicobar 
Islands 

XE, XF Mexico 

XF4 Revilla Gigedo 


XT2, (from “Voltaic Republic 
5/8/60) 

XU Cambodia 

xXWs Laos 

XZ2~—O, Burma 

YA Afghanistan 

YI Iraq 

YK Syria 

YN, YNO Nicaragua 

YO Romania 

YS Salvador 

YU Yugoslavia 

YV Venezuela 

YVO Aves Island 

ZA Albania 

ZB2 Gibraltar 

ZC6 Palestine 

ZD3 The Gambia 

ZD5 (ZS7) Swaziland 

ZD7 St. Helena 

ZD8 Ascension Islands 

ZD9 Tristan da Cunha and 


Gough Islands 
ZE Southern Rhodesia 


ZF(V)PS Cayman Islands 
ZK1 Cook Islands 
ZK1 Manihiki Islands 
ZK2 Niue 
ZL Chatham Islands 
ZL New Zealand 
ZL1 Kermadec Islands 
ZL4 Auckland and Campbell 
Islands 
ZM7 Tokelaus 
ZP Paraguay 
ZS1, 2, 4, 5, 6 Republic of South Af- 
rica 
ZS2 Prince Edward and Mar- 
ion Island 
ZS3 South-West Africa 
ZS8 Lesotho 
(Basutoland) 
ZS9 Botswana Republic 
(Bechuanland) 
1M Minerva Reef 
1S Spratly Islands 
3A Monaco 
3C (See VE) 
3W8, XV5 Vietnam 
3Y (see LA) 
487 (VS7) Ceylon 
4U1 L.T.U. Geneva 
4W1 ; Yemen 
4X4, 4Z (from Israel 
14/5/48) 
5A Libya 
5B4 (ZC4) Cyprus 
5H1 (VQ1) Zanzibar 
5H3 (VQ3) Tanzania 
5N2 (ZD2) Nigeria 
SR8 (FB8 Malagasy 
Madagasca) 
5T5 (from Mauritania 
20/6/60) 
5U7 (from Niger Republic 
3/8/60) 
5V (F.D.) Togolese Republic 
SWI (ZM6) Samoa 
5X5 (VQ5) Uganda 
5Z4 (VQ4) Kenya 
601, 602 Somalia Republic 
(from 
1/7/60) 
6W8 (from Senegal Republic 
20/6/60) 
6Y (VP5) Jamaica 
7G1, (from Republic of Guinea 
1/10/58) 
7Q7 (ZD6, Malawi 
Nyasaland) 


AWARDS 


7X (FA) Algeria 
7Z (HZ) Saudi Arabia 
8F, (from Indonesia 
1/5/63) 
8R (VP3 Guyana 
British 
Guiana) 
8Z4 Saudi Arabia-Iraq N.Z. 
8Z4 (9K3) Saudi Arabia-Kuwait N.Z. 
9A (MI) San Marino 
9G1, (from, Ghana 
5/3/57 
9H1 (ZB1) eee 
9J (VQ2): Zam! 
ee kseti Rhodesia) 
9K2 Kuwait 
9L1 (ZD1) Sierra Leone 
9M2 (from Western Malaysia 
16/9/63) 
9M6, 9M8 East Malaysia 
(from 
16/3/63) 
ONI Nepal 
9Q5 Republic of the noe 
(previously OQ5-0) 
9US5 (from Burundi 
1/7/62) 
9V1 (9M4, Singapore 
VS1) 
9X5 (from . Rwanda Republic 
1/7/62) 
9Y4 (VP4) Trinidad and Tobago | 
From counts as West Malaysia 
16/9/63 to 
8/8/65 
“DELETED” Countries 
List 
C9 (prior to Manchuria 
1/1/64) ‘ 
CN2 (prior to Tangier 
1/7/60) 
CR8 (prior to Goa 
1/1/62) 
ET2 (prior to Eritrea 
14/11/62) 
FF8 French West Africa 
F18 (prior to. French Indo China 
20/7/55) 
FN (prior to French India 
1/11/54) 
FQ8 French Equatorial Africa 
Il (prior to Trieste 
1/4/57) 
15 (prior to Italian Somaliland 
1/7/60) 
JZO (prior to West New Guinea 
1/5/63) 
PKI, 2, 3 Java 
(prior to 
1/5/63) 
PK4.(prior to Sumatra 
1/5/63) 
PKS (prior to Borneo 
1/5/63) 
PK6 (prior to Celebes and Molucca 
1/5/63) Islands 
UNI (prior to Kar-Fin. Republic 
1/7/60) 


VO (prior to Newfoundland/Labrador 
1/4/49) 
VQ6 (prior to 
1/7/60) 
VS4 (prior to 
16/9/63) 
ZCS5 (prior to 
16/9/63) 
ZD4 (prior to 
5/3/57) 
9M2, VS2 
(prior to 
16/9/63) 
984 (prior to 
1/4/57) 
9US5 (from 
1/7/60 to 
30/6/62) 


British Somaliland 
Sarawak 

British North Bornco 
Gold Coast, Togoland 


Malaya 


Saar 


Ruanda-Urundi 
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Objects: 
1.1 This award was created to stimulate interest 


in working DX in Australia and to give 
successul applicants some tangible recogni- 
tion to their achievements. i 
1.2 This award, to known as e “DX 
Century Club" Award, will’ be ‘Ssued to any 
Australian amateu who - satisfies the 
followin: 
1.3 A certi 


contacted one hundred countries, and will be 
endorsed as necessary, for contacts using 
only one type of emission. 
Requiremen' 
2.1 Verificat ons are required from one hundred 
different countries as shown in the Official 


Countries List. 
2.2 Official Counctries List will be published 
areuisiiy and will be amended from time to 


time as required. Should a country be 
deleted from the Countries List at any time, 
$s and intending members will be 
credited with such country if the date of 
contact was before such deletion 
2.3 The commencing date for the Award is 1st 
January, 46. All contacts made on or 
Goa after this date may be included. 
per: 


ration 
3.1 Contacts must be made in the HF Band 
Band 7) which extends from 3MHz to 
30MHz, but such contacts must only be 
made in the authorised amateur bands in 


All contacts must be two-way contacts on 
Ene fame band. Ctoss-band contacts will not 


ed. 
3.3 Contacts may be made using any authorised 
type of emission for the band concerned. 
3.4 Credit may only claimed for contacts 
with stations using regularly-assigned Gov- 
ernment callsigns for the country concerned. 
Contacts made with ship or aincrate stations 
will not be allowed, but _land- pmobile 
eir 


3. 


N 


3. 


3. 


a 
La 
ry 
a 
3 
c 
& 


allowed under 


call are. 

All contacts must be made when operating 

in accordance with the Regulations laid 

down In the ‘Handbook for Operators of 

Radio Stations In the Amateur Service.’ 

yerlacations: 

4.1 It will be necessary for the applicant to 
produce verification in the for SL 
cards or other written evidence Showing that 

wo-way contacts have taken place. 

4.2 Each verification submitted must be exactly 
as received Sram the station contacted and 

altered or for: verifications will 

grounds for disqualification of the apellcante 
ach verification submitted must show the 
date and time of contact, type of emission 
an , the report 


3. 


“ 


at the time of contact. 

44 A check list must accompany every applica- 
tion setting out the details for each claimed 
station in accordance with the details re- 

ulred in Rule 4.3. 
Application st 
5.1 addr lications for 


21 iW, iGie, by 
ine there list with sufficient postage enclosed 


S.2 A nominal charge of 2 


ma the 
aries, atecan its who 
Wirele: 
Successful appll eat will be 
in “Am Ba nt 


.C.C, wishing, to have their verified total 
oie and above the one hundred necessary 


5. 


wa 


agi 
S.4 In all cases of dispute the decision of the 


he Fed 
Interpretation and application of these ‘Rules 
shall be final an ne ng. 
5.5 Notwithstanding anything to the contrary in 
{hese Rules, the Federal Council of the 
W.1.A. reserves the right to amend them 
when necessary. 


SOUURCUULOUTE TEETER 
(Continued from page 151) 


144MHz hidden transmitter hunt and a 

barbecue lunch at Lake Wyangan. 
Unfortunately, light rain prevented any 

further field events except a 144MHz hid- 

den transmitter hunt. The day concluded 

with the presentation of prizes to success- 

ful contestants. The prize winners were:— 

John Clode VK2EZ 


Stewart McCarthy VK2ZMQ 
Don Haberecht VK2RS 
Leon Skeers 
Tim Mills VK2ZTM 
Peter Campbell VK2AXJ 

On Sunday evening, Neil McNabb. 


VK2ZCN, his wife and family entertained 
a number of visitors at their home. All 
told there were 83 registrations at a most 
successful event. 


(Continued on page 173) 
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NEW RANGE OF RESISTORS, 
CONDENSERS AND POTENTIOMETERS 


WE HAVE JUST PURCHASED THE COMPETE STOCK OF RESISTORS, CONDENSERS AND POTS. OF A LARGE 
MANUFACTURER AND CAN OFFER SAME AT LESS THAN 25 PER CENT OF LIST PRICE. 
The resistors are eine I.R.C, and Morganite and are in a wide range of values from 200 
ohm, to 3meg. in 4, 1 & 2watt also included are |.R.C, 3watt wire wound 2,200 ohm. 3,300 
ohm 4,700 ohm. etc. 
List price $9.00 per 100 our price $2.00 per 100 post & packing 25¢ extra. 
The condensers are in most popular makes and include Polyester, Paper, Mica, Ceramic & 
Electrolytic in standard values including 4mfd, 8mfd, 16mfd 300V etc. 
List price $11.00 per 100 our price $2.00 per 100 post & packing 50c extra. 
The potentiometers are all current types and include switch pots, dual concentric, imeg. 
tandem, 4meg switch, tab pots etc. 
List price $12.00 per dozen our price $2.50 per dozen post & packing 50c extra, 
With each lot of resistors, condensers or pots, we will supply free one new valve type 
FREE 6U7G, 6X5GT, 1T4, 6K7G, or 12AT7. Resistors, condensers and pots are in packs of 
100 or 12 and we regret we cannot supply to individual Lists of values or types. 


NEW SELENIUM RECTIFIERS TRANSISTORISED SIGNAL INJECTOR $5.75 


UST FOR QUICK TROUBLE SHOOTING Using 
New Selenium Rectifiers, 6 or 12 volt at 4 amp., $3.75. Post, N.S.W., 20¢; A.M 
Interstate, 20c, Transformer for above rectifier tapped for 6 to 12 "volts, Fas: Branaisiors, complete with instruction sheet and 
$4.75, Post, N.S.W., 75¢; Interstate $1.00. allerys —_ -2Oat. Ties, 
As above, 6 or 12 volt, at 2 amp, $2.75. Post, N.S.W., 35¢; Interstate, 45¢. TEES SERES 
Transformer for above, $3.75. Post, N.S.W., 33e: Interstate, 45c. 


Please add postage on all valves. 


NEW ENGLISH and AMERICAN TRANSISTORS AT 1/4 LIST PRICE 
Each packings of 12 conialas 3 of each of he following types. PACKET OF 12 FOR $3.00 


Mazda XA101. Equivalent: OC45 R.F. Transistor. aw BE Et aL 
Texas 2N1108. ” 0C44 OSC, Transistor. FOR MANY OTHER 
Texas 2N1111. . OC75 General purpose TYPES. 


Post and Packaging 20c 
extra. 


.. NEW MINIATURE MOTORS 


Texas 2N1110. ” OC45 R.F. Transistor. 


New Electrolytic Condensers 


These condensers are miniature pigtail type insulated new PF deal for models, toys, etc. 14 to 
stock in packets of 12, each packet containing; 3 16mfd a0 _ volts, 6,000 r.p.m. 39c each or $3. $0 
300 V.W., 2 32 mfd. 300 V.W., 125 mfd. 450 V.W. and Ss oe 2d per doz. Post 10c. 


6 low voltage electrolytics. $2.50. : NEW MIDGET POWER TRANS, $3.25 
———______Post_and packing 20c extra: | soma prim., 240v. Sec 225 x 225 with 6.3v Fil. Winding. 
NEW IMPORTED 4” P.M, SPEAKERS 30mA 240v Prim. Fil. Winding. Postage: N.S.W. 25c; 


‘ A . i Interstate 45c. 
Available with a 4 or 16 ohm voice coil. $2.00. : , 
Post d wacidno Soe extra: 150 x 150v. Sec. with 6.3v. Postage: N.S.W., 35c, 


NEW 240V ELECTRIC MOTORS 5 sectors 


NEW AMERICAN TWIN TELESCOPE TV AERIAL 
Extends to 36in, each section can be used singly for car 
or portable . .. $1.50. Post 20c. 
SINGLE TELESCOPIC Aerial 12in extends to 33in. 60 
cents .Post 10 cents. 


NEW B.S.R. TAPE DECKS 


These new 3-speed B.S.R. Decks are fitted with a digital 
oa and will take 7in spools, 2 Track, $35, 4 Track 


3300 R.P.M. can be sup- 
plied with or without 
4-speed reduction mech. , 
anism. Size 33” x 23” x Spi 


\. 34”, including spindle. 
ih. $2.75 


plus 60c. siti 


A Ph PREANP FOR MAGNETIC PICK-UP OR TAPE HEADS 


SUITABLE FOR USE WITH THE COLLARO OR B.S.R. TAPE DECKS 


Using 3 silicon transistors as featured in October Electronics Australia complete with kit of 
parts including transistors mono $7. 50, stereo $13. 00, 240 power supply fo for above $7.00. 


Please specify if required for pick-up or 
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NEW TRANSISTOR 8 KIT SET 


SPECIAL PURCHASE ENABLES US TO OFFER THIS KIT SET AT $24.00 


(WIRED AND TESTED $6.00 EXTRA) 
® Complete kit of parts with circuit and full instructions 
@ Eight transistors. 
@ Magnavox 5X3 speaker gives excellent fidelity. 
High sensitivity, suitable for city or country use. 
Heavy duty battery for economical operation. 
Modern design, plastic cabinet with gold trim. 
me : Dial calibrated for all States. 
DIMENSIONS Available in colours of off-white, red, black or light 


: : green. 
9” x 5” x 3” DEEP Post & Packing extra. N.S.W. $1.25, interstate $1.75. 


NEW TRANSISTOR CAR RADIO 


New transistor six car radios with R.F. stage, of Aust. manu- 
facture using A.W.A. components and transistors. 
Available in manual or push-button models with dial calibrated 
for all Australian States. 
Supplied with speaker (5", 6", 5" x 7" OR 6" x 9") and lock. 
down aerial. 
MANUAL MODEL ....sesssee. $43.00 
PUSH-BUTTON MODEL ........ $48.00 


Post and Packing N.S.W. $1.50, Interstate $2.50. paee tre Phila, Eile “Wee recurs. 


NEW TRANSISTOR SIX PORTABLE KIT 


AT LESS THAN HALF PRICE 
(DESIGNED TO SELL AT OVER $60.00) 


Excellent fidelity is obtained in this new kit set by the use of large speaker and polished 
timber case with attractive gold metal front panel. By using heavy duty batteries it is 
economical to operate and is ideal for portable use or that second set. Complete kit of 


parts is supplied with full instructions. 
Post and packing N.S.W., $1.25—Interstate, $1.75. 


mate 
NEW 25 AND 35 WATT. P. A. AMPLIFIERS 


THESE AMPLIFIERS ARE SUITABLE FOR INSTALLATION IN CLUBS, SCHOOLS, RESTAURANTS, HOTELS, 
FACTORIES, ETC., WHEREVER THE AMPLIFICATION OF SPEECH OR MUSIC IS REQUIRED. 


25W $61.00 SPECIFICATIONS 35W $71.00 


Nominal power 25 or 35 watts. @ Inputs two microphone 
and pick-up or radio with separate controls and mixing 
facilities. @ Tone control. @ Microphone sensitivity 
6MV. pick-up or radio 1SOMV. @ Frequency response 
30 to 18,000,CPS. @ Output impedance Line output via 
(100, 166, 250, 500 ohms) or can be supplied with V.C. | * sessesseememmeneesemenemme 
output (2, 3, 7, 8, 15 ohms). @ Dimensions 1lin x 6in AMPLIFIER WITH 


STANDARD x 8in, Weight 25W 23lb, 35W 26lb. BASS and TREBLE 
AMPLIFIER SEPARATE BASS AND TREBLE CONTROLS CONTROLS 


All amplifiers can be supplied fitted with a separate tone control stage with separate bass and treble controls 
and stand-by switch at $5.00 extra. . 
All amplifiers are too heavy to be sent by parcel post so can be sent by air freight or rail or road transport. 


FREIGHT EXTRA. 


NATIONAL RADIO SUPPLIES 


332 PARRAMATTA ROAD, STANMORE, N.S.W. PHONE 56-7398 
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DESPITE the initial reservations felt by 
many people, particularly with refer- 
ence to servicing, the printed circuit is 
now firmly established in most types of 
electronic equipment, ranging from the 
incredibly cheap pocket radios that have 
flooded the country in recent years, to 
some of the most sophisticated profes- 
sional equipment available. Its origins lie 
in weaponry — a heritage unfortunately 
common to many good “electronic” ideas, 
but printed circuitry is, and indeed has 
been for some time, an attractive system 
for the amateur who constructs his own 
equipment, for it solves the mechanical 
problems of component mounting and 
eliminates the chores of wiring — as well 
as facilitating a neat and workmanlike job. 
For the amateur who has so far shied 
away from etching his own boards, a new 
system is now available, which’ is both 
economical and easy to use, yet with care, 
is capable of excellent results. Known as 
Cir-kit, the system utilises bakelite boards, 
similar to those used commercially, in con- 
junction with self-adhesive copper, strip. 
This is 1/16in or 1/8in wide — easily cut 
with scissors or a model knife — and 
attaches to the boards rather like a_piece 
of Sellotape. The adhesive is very efficient, 
although the bond is not quite as good as 
that on pre-laminated boards — which 
means that care is needed when soldering 
not to overheat the copper. However, any- 
one who is competent to solder a 
transistor or capacitor without causing 
damage should have no trouble, and the 
adhesive improves with aging, so that 
long-term stability is satisfactory. Layouts 
can normally be planned using the 
theoretical circuit diagram as a guide, and 
boards may be pre-punched or drilled 
according to requirements. With the pre- 
punched board, the strip can either be 
laid over the holes, and then punched 
through with a small drill or a watch- 
maker’s screwdriver, or it can be laid 
alongside the holes and component leads 
are inserted through the board, folded 
over and soldered (see photo). The former 
method permits a more compact layout. 


A few tips on planning layouts. Always 


‘be sure that the component spaces you 


allocate are adequate — it is preferable 
to purchase the bits before embarking on 
this task, although capacitors are avail- 
able in literally dozens of shapes for 
board mounting and resistors are more or 
less of standard size, dependent on ratings. 
Avoid siting adjacently on to your layout 
components which are in different stages 
—as this can lead to instability. If 
instability does occur, of course, Cir-kit 
does permit alterations to be made, 
although it is as well to investigate the 
problem before redesigning sections of the 
board for it may not prove necessary. 


The excellence of the system, however, 
lies in its versatility, for it enables the 
home constructor to produce a_ wiring 
board on a one-off basis for most of the 
circuits described in this and _ other 
journals, and while it will no doubt en- 
courage many to “try their hand,” it will 
also enable many who already build their 
own equipment to achieve neater, more 
reliable results with a minimum of fuss. 


AVAILABLE ALL LEADING 
RADIO HOUSES. 


(SOLE AGENT) 


INSTANT CIRCUIT 


A new method of making component boards 


using self-adhesive copper strip. 


TWIN-TWENTY PRE-AMPLIFIER ‘CIR—KIT' LAYOUT 


} Say a ee BS os OE | 


a 


tks 


C3 AND C4 MOUNT ON REAR OF BOARD OV AND OUTPUT 
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Radio Tarawa Extends Schedule 


Extension of program times and changes in the callsigns 
have been noted from Radio Tarawa, operated by the Gilbert 
and Ellice Island Broadcasting Service. 


In the past the station used VTW on 
845KHz medium wave and VTW2 on 
4912KHz short wave. These calls have 
been changed to VSZ-1 on 945KHz and 
VSZ-2 on 4912KHz. The program has 
been extended from the one-night-a-week 
(Thursday) transmission to a daily service 
from 0700 to 0920GMT. Also, a break- 
fast session in English is on the air Tues- 
day to Saturday from 6.45 to 8.00 a.m. 
Tarawa time (Monday to Friday 1845- 
2000GMT). The programs are now car- 
ried as follows, being broadcast simul- 
taneously on both frequencies. 


Daily 
0700-0745, Gilbertese. 
0745-0830, Ellice, 
0830-0920, English, 


Monday to Friday 

1845-2000, English. 

The program in English each evening, 
0839-0920GMT, includes news _ relayed 
from Radio Australia at 0900GMT and 
then follows local news, shipping and 
weather. The station closes with the 
National Anthem. Some sideband interfer- 
ence from the Brisbane transmitter on 
4920KHz is noted, but in New Zealand 
this is not very severe. 


YVOC NOW ALL NIGHT 

A further all-night transmission in the 
60-metre band is being noted, with 
YVOC, Ecos del Torbes at San Cristobel, 
Venezuela, now operating a 24-hour serv- 
ice on 4980KHz. The station gives 
frequent identification in its program of 
popular music, and news has been noted 
at O945GMT. A_ further frequency, 
9640KHz, also carries the same program 
in parallel, but this channel is blocked at 
this time by the B.B.C, London and later 
by Seoul, South Korea. The 60-metre 
band all-night Latin Americans are now: 
KHz j Station 
4940, Radio Colossal, Neiva, Colombia. 
4965, Radio Santa Fe, Bogota, Colombia. 
4980, Ecos del Torbes, San  Cristobel, 

Venezuela. 

5020, qos Manizales, Manizales, Colom- 


ia. 
5045, Radio Altaplana, La Paz, Bolivia, 


DAMASCUS USING 5960KHz 

A new frequency for the Syrian Broad- 
casting System, Damascus, is 5960KHz, 
which now carries the extended service 
for listeners in Europe. Transmission in 
New Zealand has been heard on 5960KHz 
at 1930 in English, and on the other short 
wave frequency 15160KHz at 2100GMT. 
The station also announces that medium 
wave frequencies of 863, 944 and 1313KHz 
also carry the program. 


The times of the various language 
broadcasts from Damascus are: 
GMT Language 
1700-1730 German 
1730-1800 Russian 
1800-1930 French 
1930-2100 English 
2100-2200, Arabic 


QUATAR VERIFIES 

The new station operated by the Quatar 
Broadcasting Service, at Doha, has con- 
firmed the reception of its programs as 
received by Geoff Stewart, Christchurch, 
N.Z., in the form of a letter. The station 
carries programs in Arabic on 9570KHz, 
and is best. received at night around 
1500GMT. The full schedule is 0330-0700 
on Friday, and 0300-0500 and 1400- 
1730GMT daily. 


BROADCASTS FROM THE VATICAN 

Some changes have been made by Vati- 
can Radio in its two services to Australia 
and New Zealand, in order to get clear 
channels, The 2200GMT service is now 
using 9670KHz and though signals are 


OND THE WORLD 


good some interference is noted from 
Saudi Arabia on the same frequency. The 
1130GMT transmission is now using the 
16 and 13-metre bands in order to pro- 
vide a fair signal during our summer 
months. The service is now: 

2200-2215, 9670, 11745, 15155. 
1130-1145, 17820, 21690, 

The frequency of 11745KHz was re- 
placed by 11705KHz for a trial period, 
but returned to 11745KHz due to inter- 
ference on the other frequency from 
Radio Sweden in Stockholm. 


NZRDXL CELEBRATES 20th YEAR 
The New Zealand Radio DX League 
recently celebrated its 20th anniversary 
and produced a special issue of its 
monthly magazine, “The New Zealand 
DX_ Times,” which reviewed the hobby 
during the past 20 years. In fact, before 
its establishment in 1948, the League 
was the New Zealand DX Club, which 
dates back to 1932. The League had 
many members in Australia and it was 
these members who were given assistance 
Vo peas the Australian Radio DX 
lub. 


COCO C0 


LOOKING BACK THIRTY YEARS 


Our short-wave correspondent, Art Cushen, has been looking 
through his old log books, and here he reminisces about broadcast- 
ing as he remembers it some 30 years ago. 


Looking back at my log books some 30 years ago, one can trace the 
operation of international short-wave stations from their humble beginning in 
those days. : 

In the United States in 1939 all stations were experimental and stations 
such as W3XAL later became WRAC and now The Voice of America at 
Bound Brook, New Jersey. Other stations such as WIXK Boston became 
WBOS, and W8XK Pittsburg became WPIT before they closed in 1940. 
Miami, Florida had a station W4XB, and there were many others located 
in various cities which relayed the broadcast band program. The highest fre- 
quency ever received was that of W4XA in Nashville, Tennessee, which re- 
layed the well-known WSM. . This station operated an experimental service 
on 26150KHz with the power of 1,000 watts, and was above the authorised 
11 metre band as we know it today. On the west coast, such stations as 
W6XBE were in operation, This station later became KGEI—while KRCA 
and KNBH and many other calls were used before The Voice of America 
took over the present Dixon and Delano, California, transmitters. 

In Canada, the C.B.C. operated a short-wave service with relays of the 
broadcast band program, and such stations as CBFX with 7,500 watts were 
frequently heard until replaced by Radio Canada. Many Canadian stations 
of low power were also heard including CKFX in Vancouver with 10 watts, 
CFVP in Calgary with 100 watts, and°CKZN with 300 watts. 

During and after the war many interesting calls were heard, including 
KZCA Salzburg, Austria, an American Forces Station and WLKS in Kure, 
Japan operated by the British Forces. Other calls received included ABSIE 
(American Broadcasting Station in Europe) operating from Britain, and FBS 
(Forces Broadcasting Service) from Cairo, Tripoli, Benghazi and many other 
points, and Radio SEAC in Ceylon. } 

The main deterrent to listening in those days was not the general reception 
conditions, but the lack of information from DX organisations, as all material 
came by sea mail and we had no such thing as handbooks, DX sessions ,and 
the fast communication of news that we have today. It was not until 1948 
that Radio Australia and Radio Sweden commenced their DX sessions, 

On the broadcast band the lack of local stations made is possible to hear 
many signals, and these included 100 to 250 watt stations from North 
America, at regular intervals, Some of the other low-powered stations heard 
included The Voice of the Eighth Army in Italy with 800 watts, all India 
Radio, Shillong, with 50 watts, and SAL Alice Springs with 30 watts. These 
days because most channels are in use by New Zealand and Australian stations, 
medium-wave reception is much more difficult. Nevertheless, readers continue 
to report interesting stations in all parts of the world on both medium and 
short-wave and signals from Africa and South America still provide fascinating 
reception on very low powers. 
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eagace R TEST r INS 
ANNOUNCE TWO NEW INSTRUMENTS 


MODEL LBO - 52B IDEAL FOR ALL SERVICE AND DEVELOPMENT 


HIGH PERFORMANCE APPLICATIONS. EVERYTHING YOU NEED IN 
5’’ C.R.0. A C.R.0. AT A REASONABLE PRICE. 


-EADE 


SPECIFICATIONS: 


Vertical Axis 


Deflection mente OmVp-p/ cm or peters 
Bandwidth, at — 3dB be: DC to 10MH 

AC: 2Hz to TOMH2. 
Input impedance 1M , 35pF in shunt. 
Input control X1, X10, X100, X1000 

and fine adjuster. 
Calibration voltage 0.05Vp—p at line frequency. 


Horizontal Axis 
Deflection sensitivity rn OmMVp~p/cm or better, 


Bandwidth, at ~ 3dB DC: DC to 500kHz. i 
AC: 2Hz to 500kHz. ») 
Input impedance 1M 50pF in shunt. if 
Input control X1, X10 and fine adjuster. 
Sweep Circuit 
Frequency 1Hz to 200kHz in six steps; 
H-TV at 15.75kHzZ/ 2. 
Synchronization INT  & =, EXT and LINE. 
Phasing control )to 1400, variable, 'ine 
frequency. 
Power Supply 100, 1G or 230V as specified, 
50/60 z; 85VA approx. 
Size and Weight 270( H) x3001 W) x420 (D)mm, 11kg. 
Accessory 10: 1 low capacitance probe with 


cable (LPB-1Z) 1 ea. 


ene ROEM RUC TORE. CORP sa 


MODEL LFM - 35 
WOW & FLUTTER METER 


SPECIFICATIONS: 


peek Senter frequency 3kHz 5% 
nput impedance 100k Q approx., 
yous level range 20mvV to BV rms, Rose RMANST: 
low range 0.01% to 3% in pee ranges: 9 
1%and 8% full scale; eo 
accuracy within 10% full scale. 


Drift range eked 8% pak : 5%; accuracy 
aaa within ie) ! 
Weighting characteristic in eupiianee with iB 
‘ t . C5 fi 
jena prea omer Cite ae Filters (built-in) Woe Oa Mala 
tay MAK) eaten, eee | | ox: f ’ Flutter: 6 to 200Hz. 
. peal y . Bs ie Oscillator section: 
aa Is f Frequenc 
A Y 3kHz. 
a Output voltage 1 volt rms; output 
, . impedance approx. 1kHz 
Distortion less than 1% 
Power supply 100, 115 or 230 volts as specified; 
; ; 50/ ‘6OHz; 3VA approx. 
Size and weight rich H) X 150(W) X 250 
(D) mm; 3.5kg approx. 


AVAILABLE IN AUSTRALIA EARLY 1969 FROM ALL GOOD TRADE HOUSES 
pam NEN eT MR DR ETE I RETR TI! 


WHOLESALE ENQUIRIES ONLY TO SOLE AUSTRALIAN REPRESENTATIVES: 


ASTRONICS AUSTRALASIA PTY. LTD., 
ALL STATES. 
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The administration office of the New 
Zealand Radio DX League is now P.O. 
te 5165, Dunedin, Annual subscription 

s $2. The League's magazine, “New 
Zealand DX Times,” is published in 
Christchurch and the editorial office is 
P.O. Box 1356, Christchurch. 

The League has five life members: 
Messrs K, A, Mackay Bag D. L. 


Lynn Sag eerie iy F, Fox (Dune- 
dn), A. M. Banks and A. T. Cushen (In- 
vercargill) Sample copy of the “DX 


Times” can be received from the League’s 
Public Relations Officer, A. T. Cushen, 
212 Earn Steet, Invercargill, New Zealand. 


SOMETHING FOR NOTHING 
In continuation of our item last month, 
we list below further pamphlets and other 
material, which is being sent free of 
charge to listeners on request. 


CANADA 

CHU. Time Service Bulletin B-16, 
about CHU | services. From CHU., 
Department of Mines and Technical Sur- 
veys, Dominion Observatory, Ottawa, 
Canada. 

“Canada Speaks To The World.” Four- 
page folder from the C.B.C., P.O. Box 
6000, Montreal. 


GERMANY 
Frequency list. Has 63 pages in Ger- 
man, but can be used quite well, even 
if you read only English. From Sender 


Freies Berlin, Programdirektion (Hor- 
funk) Di, Berlin 19, German Federal 
Republic. 


AUSTRALIA 
“Constant Voice,” a 46-page booklet 
on Radio Australia’s 25th anniversary, 
From the various Radio Australia stations. 


SWEDEN 
List of Radio Countries. From DX 
Alliansen, P.O. Box 3108, Stockholm, 
Sweden. 
Weekly DX bulletin, “Sweden Calling 
DXers,” from Radio Sweden, 


DENMARK. 
Free sample of the “World Radio Bul- 
letin” from World Publications, Lindorf- 
salle 1, Hellerup, Denmark, 


GREAT’ BRITAIN 
Booklet on aerials is available from 
the _ External Transmission Section, 
B.B.C. Bush House, London, W.C.2, Eng- 
land. Also details on how to join the 
B.B.C. World Radio Club. 


HONG KONG ABANDONS SW 

Radio pong. Kong, which for more 
than 30 years has been received on short- 
wave, no longer transmits on the SW 
bands. A letter from the station states 
that the two medium-wave_ transmitters 
have been increased to 20KW and _ this 
has resulted in improved reception of the 
local coverage. The shortwave service 
has therefore been terminated, because 
coverage from the medium-wave stations 
is now sufficient, Our first verification 
from ZBW2 in Hong Kong was in 1939. 
The station was then operating on 
9525KHz but in recent years all its trans- 
missions have been on 3940KHz in the 
75-metre band. 

In 1939, the station card, showing a pic- 
ture of the transmitter and studio build- 
ings, showed the station as using 
9525KHz, also 640, 845KHz on medium- 
wave and 6090, 15190 and 17755KHz on 
shortwave. Medium-wave and shortwave 
stations both used 2.5KW. The station 
was then operated by the Hong Kong 
Government and carried programs in Eng- 
lish and Chinese. 


DEUTSCHE WELLE EXPANSION 

Recently, two more 100 KW shortwave 
transmitters were installed at Julich for 
Deutsche Welle transmissions. Now, 10 
shortwave transmitters are located at this 
site, each of 100KW. One of these is 
not used in regular broadcasts, being kept 
as a standby unit. The total output is 


"NEW SCHEDULES OPERATING 


Medium Wave 


GMT 
1800-1030 
1800-1030 
1800-1030 
1800-1030 
1800-1030 


2115-0345 
1800-2130 
0330-1030 
2130-0330 


RADIO FIJI 


_., The latest schedule for Radio Fiji as carried on the transmitters of the 
Fiji Broadcasting Commission, is as follows: 


Engih 

n 

English 
Fijian, Hindi 
Fijian, Hindi 
Fijian, Hindi 


English 
English 


Engiia Hindi 
Fijian, Hindi 
Fijian, Hindi 


On Saturdays, all programs are extended to 1100GMT. During Sunday 


mornin 
on 840) 


GMT 
2030-1615 
2130-2245 


in Fiji (2000-2400GMT Saturday) a Sunday Supplement is broacast 
Hz on medium wave and 4756 on short wave. 


FEBC MANILA 


The Far East Broadcasting Company in Manila is now using the following 
schedule for all language transmissions: 


2130-2330, 1330-1730 


2215-2345 


2130-2315, 1145-1730 


1615-1730 
0815-1030 


2115-2330 1000-1615 
retarted 0815-1615 


2330-0. 


2345-0100, 0300-0700 
0815- 1130, 1245-1630 


2145-2345, 0000-0600 
0815-0945, 1000-1130 


0100-0700, 0845-0945 


5700-0830 
1100-1230 
1300-1430 
1500-1630 
1700-1830 
1900-2030 
ui 


0100-0230 
0300-0430 


The latest schedule of the Swiss Broadcasting Corporation, 


La 
English 2030-1330 
Mandarin 
Mandarin, Amoy 
Vietnamese, Cambodian 
Mandarin, Amoy, 
‘ Thai, Lao, Russian 

English (0845- cory 
English (1130-1230) 5 
English Ea 0100-0700) 
English (2330-00: ay 50 
English (0300-0700 
English (0815- 0930) 


pin acon 
English (0815-0945) 
English 


BROADCASTS FROM OSLO 

Radio Norway at Oslo has several 90-minute programs in Norwegian 
each, day, and on Sunday the last 30-minute session is in English. The trans- 
missions to North America carry this program on Monday (GMT day). 


KHz 
tee 21730, 25900, 
2572 655 
716, 11850, 25730, 
25900, 21655 
9645, 25900, 21730, 
21655, 25730 


21655, ae 25900, 
21730, 5 


15175, 21685, 21730, 
5900, 25730 
25730, 21730, 
15175 


11860, 15175 


9550 9645, 9610 


Area Served 
Australia, New Zealand, Indonesia. 
Australia, New Zealand, India. 
Australia, India, Africa, 
North and South America. 
Africa, and South America. 
Non and South America. 
East Africa and South America. 


North America. 
North America. 


ENGLISH FROM BERNE 


Berne, 


Switzerland, in effect until May 3, 1969, is as follows: 


GMT 
0700-0800 


1315-1415 
1500-1600 
1815-1915 
1930-2030 
0130-0230 
0445-0545 


GMT 

0545-0730 
1300-1400 
1400-1500 
1500-1600 
1600-1700 
1700-1900 


1900-2100 
2100-2200 


KHz 
9590, 11775 
6165, 9535 
11775, 15135 
15305, Aeey 21520 
9665, 11865 
15305, 17845, 21520 
15305, 17 71830 
11775, 15305 
6015, 9665 
6120, 9535, 11715 
6120, 0 


Area Served 
erate and New Zealand. 


Urope. 

i an and China. 
tica 

United Kingdom, Ireland. 
S.E. Asia, India, Pakistan. 
Near and Middle East. 
Africa, 
United Kingdom, Treland. 
North America (East) 
North America (West) 


VOICE OF NIGERIA . 
The Voice of Nigeria at Lagos, is operating to the following schedule: 


KHz 
21455, 15255, 
9690, 

21455, 

21455; 


11770 
11750 
15255 


55, 7275, 15255, 11770 
9696, 7278, 15255, 11770 


15255, 9690, 17275, 
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11770 English 


ay N 
This new speaker combines rugged bass dia- op WK 
phragm with a coaxially radiating high-frequency flare " 
to give excellent wide-range performance. This LL a TT 
basic unit has been extensively tested in both 
high-fidelity ‘and guitar applications and has now 
been matched with its own specially designed high- 7 i 
frequency flare resulting in an extended range 
of 45 to 12,000 Hz while maintaining a power Di 
rating of 20 watts (15 watts for guitar appli- 
cations.) The Hi-Flux magnetic system and matched 
voice coil gives this unit full rich bass and extended RO XY 
treble performance for yh, staree or guitar applications. 
A new 12”duo-cone speaker that handles 
\\watts on extended range 
Pld. SPEAKER 
T YPE "12 UAX 
The three versions of this 12’ speaker are 
an extended range type 58419/12UAX/15 
with a frequency coverage of 45-12000 Hz 
and two general purpose speakers type 
53348/12UA/15 and 53422/12UA/8. 


SPECIFICATION 


TYPE NUMBER 53419/12UAX/15 53348/12UA/15 §3422/12UA/8 
Maximum Power Handling 20W (15W for Guitar) 20W (15W for Guitar) 20W (15W for Guitar) 
Frequency Range 45-12000 Hz 45-6000 Hz 45-6000 Hz 
Resonanci 0 Hz 50 H. 50 H 


Special enclosure 
designs for Hi-Fidelity 
and guitar applications 
are available on request. 


Zz 
Alnico V Alnico V 
Flux Density 13,000 gauss 13,000 gauss 13,000 gauss 
yr ,000 lines agnpone lines 108. ,000 lines 


p 5 ohms 15 ohms “ohm 
Mounting ‘Hole Centres ny P.C.D. 113” P.C.D. 14" P.C.D. 
Maximum Depth 43” 30 


MANUFACTURERS DISTRIBUTED BY: ADELAIDE: Newton McLaren Ltd. 51 0111 
BRISBANE: Chandlers Ltd. 31 0341 
SPEGIAL HOBART: Amalgamated Wireless (Australasia) Ltd. 3 3836 
LAUNCESTON: Amalgamated Wireless (Australasia) Ltd. 2 1604 
PRODUCTS MELBOURNE: Amalgamated Wireless (Australasia) Ltd. 67 9161 
Radio Parts Pty. Ltd. 30 1251. J. H. Magrath & Co. Pty. Ltd. 32 3731 
PTY. LTD. PERTH: Amalgamated Wireless (Australasia) Ltd. 28 3425 


Atkins (W.A.) Ltd. 210101. Carlyle & Co. (1959) Pty. Ltd. 21 9331 
SYDNEY: Electronic Parts Pty. Ltd. 533 1277. 
_ 47 York Street, Sydney. 2 0233 George Brown & Co. Pty. Ltd. 29 7031. 
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therefore 900KW. A 250KW transmitter, 
located at Kigali, Rwanda, is also used. 
During 1969, Julich will have a further 
250KW transmitter added and in 1970 
two more 250KW transmitters will be 
put into service at a new Deutsche Welle 
relay base in Portugal. 


Tentative plans exist for further relay 
stations in Central America and South- 
East Asia, as reported in a previous issue. 


CHANGES AT ARDXC 


The Australian Radio DX Club advises 
that all inquiries regarding membership 
should be forwarded directly to the Hon- 
orary General Secretary, 22 Howard 
Street, Glen Iris, Victoria, 3146, who will 
supply full details regarding the club and 
its activities. The club’s monthly bulle- 
tin, “The Australian DX News,” caters 
for all aspects of DX listening, including 
shortwave and medium-wave. Editorial 
address is P.O. Box 227, Box Hill, Vic- 
toria, 3128, 


“World At Your Fingertips,” the 
weekly DX program at 1235GMT every 
Sunday evening over station 3NE, Wan- 
garatta, 1600KHz, is produced by the 
Victorian and South Australian branches 
of the club. The broadcast heard on 
the second Sunday each month is prepared 
by the South Australian branch with 
Robert Chester as spokesman, while all 
other programs are produced by the Vic- 
torian branch, with Bob Padula as spokes- 
man, 


RADIO AUSTRALIA EXTENDS 
SCHEDULE. 


Radio Australia, Melbourne, recently 
extended its schedule of programs to the 
Pacific and now gives a continuous 
service from 1800-1215, Other schedules 
also have been altered, new frequencies 
put into service, and all these changes are 
listed below. 


To New Zealand and South Pacific Islands 


GMT KHz 
1800-2200 11810 
0200-0800 15240 
0745-0915 9560 

To Mid Pacific Islands 
1800-2200 9540 
1800-0030 11840 
2000-0830 15180 
0830-1215 7190 

To South and South East Asia 
2212-0100 15220 
2245-0930 17870 
0100-0800 21540 
0830-0930 15320 
0930-1500 9570 
1500-1730 9540 

To East Asia and North Pacific Islands 
2100-2300 17715 
2100-0000 15240 
0900-1000 11810 
1100-1215 11810 
0900-1400 15140 


To North America and Central Pacific 
0100-0300 15320, 17840, 
21740 


To North America (East Coast) 


1115-1215 9580, 11710 

To British Isles and Europe 

0645-0745 9560, 11710 
Africa 

0330-0500 15320, 17820 


PARIS USING 11970KHz 


Good signals are being received from 
ORTF in Paris on their new frequency 
of 11970KHz. This transmitter is on the 
air from 0515. to 0530GMT with programs 
also carried on 9700KHz. The station 
announces that this English service is 
being relayed by the Brazzaville station 
in the Congo on five frequencies. 


FLASHES FROM EVERYWHERE 


EUROPE 


FRANCE: ORTF in Paris has transmis- 
sions beamed to Brazzaville, in the 
Congo, for rebroadcast by the relay 
station there. The English programs 
from Paris are now on the air: 


GMT KHz 

0515-0630 9700, 11975 
1100-1115 15170, 21650 
1915-1930 15380, 21680 


GERMANY WEST: Radio Deutsche 
Welle, in Cologne, has made some fre- 
quency changes and two affect the ser- 
vice to Australia and New Zealand. 
The new frequencies are: 


GMT KHz __ Language 
2110-2200 15275 English 
0645-0945 9650 German 


In addition, a service in English, 0840- 
0945GMT, is on the air on 15275, 
17845 and 21650KHz. 

LUXEMBOURG: Radio Luxembourg has 
transmissions in English from 1830 
(Sunday 1800) to 0200GMT on 1439- 
KHz medium wave and from 1900- 
GMT on 6090KHz shortwave. German 
is on the air from 1200 (Sunday 1300) 
to 1800GMT, on 6090KHz. French is 
carried on long wave, and on _ short 
wave 15350KHZ, from 0500-1200GMT, 
while Dutch is carried daily 0800-1100 
(Sunday, 0630-1300GMT) on 1439 and 
6090K Hz. 

BELGIUM: Radio Brussels, with its Eng- 
lish program, “Belgium Speaking,” is 
broadcast as part of the transmission, 
which is carried mainly in French and 


Flemish. The English programs are 
scheduled at: 
GMT KHz 
2205-2215 6010, 9615, 15335 
0050-0100 6010, 6125, 11885 


INSPIRATION! 
can strike at 


any time... 
so can CONTACT 
PROBLEMS 


Contact efficiency can 


. . . Electrolube’s the name, 


and remove tarnish films. 


properties. 
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make or break your best ideas 
Here’s a chemically inert, water-repellent, hydrocarbon-free solution 


Apply it between electrical contacts of any kind and its properties 
—low electrical resistance and high negative temperature/ resistance 
coefficient—combine to inhibit sparking as contacts open or close, 
Such are Electrolube’s qualities that, 
if present in a mono-molecular film between contacts, resistance 
becomes negligible. Sprayed on electrical equipment, however, \it 
then possesses high resistance together with superb anti-tracking 


RICHARD FOOT (Australia) PTY. LTD. 
63 Hume Street, Crows Nest, N.S.W. Tel. 43-0326 


A mailbag session is carried in the Eng- 
lish program on Thursdays and pen- 
nants and coloured verifications are 
available for reports. English programs 
are planned to be extended in the 
future. 


ASIA 


IRAQ: Radio Baghdad, Iraq, has com- 
menced a test transmission in Arabic 
on 11850KHz. This has been received 
at 2125 to 2210GMT in Europe. Radio 
Baghdad now broadcasts in _ nine 
languages and _ transmissions total 37 
hours a day. The transmissions are 
on 6030 and 6095KHz, each with 
100KW, and are in English ' 1930- 
2020GMT, German 2020-2110, French 
2110-2200GMT. 


LEBANON: Radio Lebanon, Beirut, now 
uses 15440KHz to North America with 
a full transmission 0130 to 0400GMT. 
English is received 0230-0300GMT. 
The station returned to this frequency 
from 15285KHz recently. Interference 
was experienced on 15285KHz from 
Radio Havana, Cuba, forcing Lebanon 
to return to 15440 Kz. 


MALDIVE ISLANDS: The present sche- 
dule for the Maldive Island Broadcast- 
ing Service, as reported in the ‘“Austra- 
lian DX News,” is: 


GMT Hz KW 
0600-0700, 1300-1700 1507 7 
1300-1500 331 915 
1500-1730 740 30 
0300-0500, 1000-1300 6150 2.5 
0100-0300, 0900-1100 7150 2.9 


0700-0900 9552 15 
(Continued on page 166) 
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This card could 
save you money 


e free from 
ed to be Mperiod of 
e, provided 


yarante 


cts are GI fects for 


Shure products ean 
electrical an ne 
qwelve months fro ow 
all instructions Nee rie 
rantee 1S eater? 
to aident or abuse, oF if U 
to a 


date 


nase tO: 
Forward within 14 days of Pure! 


pty. LTD. 


EERS 
© ENGIN SYDNEY 2000 


1 
AUB. EET, 


342 KENT STR 


IS. Inc. 
tributors for SHURE BRO: 


National Dis 


This guar intee 1S void u ess Fe! stered within 14 days. 
3] 
guara' 


It’s the free guarantee card that accompanies 
all Shure equipment sold in Australia. 


Now, through improved production and quality control your Shure 
guarantee is extended to a full twelve months from dated purchase. 
This valuable little card guarantees your Shure equipment to be 
free from electrical and mechanical defects. But the best part 
about your Shure guarantee is, it costs YOU nothing. 


Audio Engineers 
have a new 
Victorian office 


i ¢ 


Mr Charles Mutton, well known in Melbourne's Audio and Hi-Fi 
field as a top-rate sound consultant, is now in charge of Audio 
Engineers new Victorian office. 


For any inquiries, supplies or technical assistance on SHURE, 
SME or THORENS equipment write or call Mr Mutton, whose 
long experience and sound technical knowledge are your assurance 
of first-class service. 


AUDIO ENGINEERS (Vic.) 2A Hill St., Thornbury, 3071, 

Victoria,Temporary phone No. 44-3295. 

For more information on SHURE products contact: 

N.S.W.: Audio Engineers Pty. Ltd., 342 Kent St., Sydney. 

W.A.: Athol M. Hill Pty. Ltd., 613-15 Wellington St., Perth. 

Q’LD.: Ron Jones Pty, Ltd., 7-9 Merton, Woolloongabba. 

VIC.: Audio Engineers (Vic.) 2A Hill St., Thornbury. 
Temporary Phone No. 44-3295, 
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BROADCAST BAND NEWS 


Recent news of the broadcast band is 
the closing of the B.B.C. relay base at 
Malta, on 1178KHz. The Central African 
Relay at Francistown, Botswana, has also 
ceased operation, according to the “New 
Zealand DX Times.” A new station for 
Abu Dabi Broadcasting Service, is adver- 
tising for a senior broadcasting engineer 
to supervise the installation and operation 
of an extensive broadcasting facility, in- 
cluding a high-powered medium-wave 
transmitter, located in one of the Trucial 
States on the Persian Gulf. 


LAOS: According to an A.B.C. news 
bulletin, a new broadcasting network has 
opened with the help of Britain and Aus- 
tralia under the Colombo Plan. Australia 
supplied three transmitters, two of them 
installed at Vientiane and the other at 
Luang Prabang. 


MALDIVE ISLANDS: The Maldive 
Island Broadcasting Service on 1507KHz 
has increased power to 7K W. 


SPAIN: The latest schedule of Radio 
Nacional Espana shows the following 
changes: National Program has a new 
station at Zaragoza on  1313KHz, 
scheduled 0600-0030 with 10KW. Radio 
Peninsular, Sevilla, formerly on 1313KHz, 
has now moved to 1187KHz, scheduled 
0600-0015 with S5KW. Valencia, 1079KHz, 
now 0630-0100GMT. 


GERMANY WEST: Next month the 
Bayerische Rundfunk, Munich, will re- 
place the five MW transmitters operating 
in chain on 1602KHz by a new transmitter 
of 400KW, according to a report in “Swe- 
den Calling DXers.”” On 800KHz, a new 
100K W transmitter at Nuremberg is plan- 
ned. This month Sender Langenberg of 
Westdeutschen Rundfunk, Cologne, will 
have an output of 800KW on 1586KHz. 
A 400KW transmitter of Europawell 
Saar, on 1421KHz will be increased to 
600K W in February. 


CADNONUAVALUNGEONANOUUSAONGEUCODUUNADSEAAYASHARONRNAODEECROneCOnNNODOcoONoRHUECeHEreHueveaoeNeGeD 


NOTES FROM READERS should be 
sent to ARTHUR CUSHEN, 212 
Earn St., Invercargill, N.Z. Al times 
are GMT. Add 8 hours for Perth, 10 
hours for Sydney and 12 hours for 
Wellington. All frequencles In KHz. 


BOUL UOeUe 


THAILAND: A verification from Station 
909 at Sakon Nakorn, Thailand, has been 
received by Robin Chambers, Opunake, 
N.Z. Station 909 is on 843KHz, and they 
expressed surprise and delight at being 
heard in New Zealand. They have been 
in operation for over a year and use the 
power of SOKW. The station broadcasts 
from 2300-1500GMT with a break of two 
hours in the afternoon for generator main- 
tenance. It is staffed by the National Se- 
curity Command of the Thai Government 
and the transmitter was a gift from the 
United States. The station provides a pro- 
gram for the villages in the north-east of 
Thailand. Before 909 came into being the 
peer had a choice between Peking and 

anoi. 


CONGO: Three 300KW stations are to 
be set up at Kinshasa, Lubumbashi and 
Kisingani, and two 10KW stations at 
Matadi and Bandundi. 


SUDAN: Two 120KW stations at Soba 
are now in operation. 


COSTA. RICA: According to a_short- 
wave verification received by Dene Lynne- 
berg, Wellington, N.Z., Tirica at San Jose 
is now using LOOOKW on 625KHz. 


UNITED STATES: The Federal Com- 
munications Commission has frozen all 
applications for new medium wave sta- 
tions. The reason announced is that the 
F.C.C. wants time to evaluate future policy 
in the medium wave service area; and will 
accept no more applications until it has 
decided whether there is a significant need 
for new stations. | 


When writing to us:— 


@ Please give your name and full postal address, including 
the State and Postcode. 
e@ Write the above information clearly or, for preference, 


print it in block letters. Your co-operation will facilitate 
delivery of replies by mail, where such are called for. 


DISSATISFIED READER. Having been 
a reader for approximately 18 years 
I wish to thank you, first for the way in. 
which your magazine aided me in the 
choice of a career; second for the way in 
which it helped me during my training; 
third, for the many ways it assisted me 
in earning my living. I wish your maga- 
zine all the best in the wonderful world 
of electronics in Australia, I recommend 
our magazine to the young lads interested 
in electronics, both in my work and my 
hobby, almost as a “radio bible” in Aus- 
tralia. I point out that most of the com- 
ponents used are readily available in Aus- 
tralia. As a licensed amateur and inter- 
ested mainly in such, I sometimes feel 
that the projects in your magazine hold 
little interest for me (Hi-Fi, model trains, 
etc.) so I am cancelling my subscription 
for a regular copy. Rest assured t I 
will look through your magazine every 
month at my local newsagent, and if there 
is a project on amateur gear, or some- 
thing else of interest, I will surely buy 
a copy. (S.M., Elizabeth Downs, S.A.). 


@ We are sorry yon feel strongly enough 
about projects that do not. interest to 
see fit to cancel your subscription, S.M., 
but you will realise that we have to cater 
for all interests in the widespread sub- 
ject of electronics. We should have 

. thought that anybody who earns his living 
by electronics would find the general 
articles and news pages of assistance in 
keeping up to date with new develop- 
ments; this quite apart from constructional 
projects, 


AUDIO AMPLIFIER: Would it be pos- 
sible for you to put an article in your 
magazine for an amplifier (about SW) 
using valves which is easy and inexpen- 
sive. (G.H., Gymea, N.S.W.). 

@ You have not said whether you want 
a mono or stereo amplifier, G.H., but we 
have already published circuits for both 
to meet your outout power requirement. 
The Basic Mono Amplifier (May, 1967) 
and the Basic Stereo Amplifier (June, 
1966) both give an output of the order 
you require and are simple, economical 
designs. The Playmaster 118 Stereo Amp- 
plifier (July, 1967) is the latest of our 
valve quality amplifiers if you want a 
circuit to give hi-fi reproduction. Copies 
of the articles describing these projects 
are available through the Information Ser- 
vice for 20c each, 


HEAD DEMAGNETISER: Have you 
ever featured a “tape head demagnetiser” 
as a home constructor’s project? If not, 
can you consider doing so in the near 
future? What is the difference in “modus 
operandi” of a single probe demagnetiser 
compared with a double probe. demag- 
netiser? Is one better than the other? 
Do different makes of tape recorder re- 
quire different one of demagnetisers? 
(I.M.S., Cannon Hill, Brisbane). 


@ For the best results, it is likely that 
different makes of tape recorder would 
require different types of head demag- 
netiser. We therefore recommend that 
information on the best type to use for 
a particular recorder be sought from the 
makers (or importers). Using an unsuit- 
able type could well lead to inceased 
magnetisation of the head, due to current 


induced into the head coils being recti- 
fied by internal circuitry. We could not 
say that either the single or double probe 
type is best. Some makers favour the 
single probe, others the double probe. 
Presumably each is the best for use with 
the particular recorder for which it is 
intended. 


BEGINNER'S PROBLEM: I have just 
completed the “ABC Three” receiver, 
which I chose for my first attempt at 
valve construction because of its sim- 
plicity. Thank you for publishing this 
and other beginner’s articles. I am wrap- 
ped in the ‘3-Plus-3” stereo amplifier but 
the problem of obtaining the necessary 
loudspeakers, record player and tuner 
worries me. Individually, these could set 
me back as much as the amplifier itself. 
After a pat on the back and a grouch, 
thank you very much for an excellent 
publication. (A.C., Footscray, Vic.). 


@ Thank you, too, for your appreciative 
remarks. We can’t do much about the 
prices, unfortunately. While it is a good 
thing to aim for the recommended items, 


‘sometimes lack of funds forces compro- 


mises. Keep your eye on the clearance 
sales and you may pick up a player and 
loudspeakers which will serve your pur- 
pose, without costing you the world. 


SHORT-WAVE CRYSTAL SETS: I con- 
gratulate you on a_ splendid maga- 
zine. I am writing to say that short-wave 
crystal sets are possible as ‘I have seen 
the circuit for one published. (K.H., 
Cheltenham, Vic.). 

@ We have covered this point a number 
of times in these columns and elsewhere. 


NSWERS TO CORRESPONDENTS 


Crystal sets can be fitted with coils hav- 
ing fewer turns of thicker wire, so that 
they will tune over sections of the short- 
wave band. If very powerful signals hap- 
pen to be available on the bands, they 
may be heard from time to time. The 
essential point is that, on the broadcast 
band, in well served areas, signals are 
available for most hours of the day and 
night. _ On the short-wave bands, the 
chances of a strong enough signal turn- 
ing up are much lower. But you can be 
lucky. It’s as simple as that. ~ 


PLAYMASTER 118: In your article, 
you mention the use of a low radiation 
power transformer. Is it possible to 
modify a conventional transformer by add- 
ing a copper strap and where should it 
be placed? Also, can.you explain the 
limit of 10 KHz on Australian broad- 
cast stations? (G.J., Ballarat, Vic.). 

@ The copper strap should be about the 
same width as the winding and goes 
around the winding but OUTSIDE of the 
core, NOT through the core window. It 
can be a fairly light gauge copper but 
must be soldered right along the seam 
where it laps. Such a strap tends to short- 
circuit the field which is not contained 
within the core proper and therefore re- 
duces radiation. The sidebands from AM 
stations tend to overlap and cause mutual 
interference. The 10 KHz limit is an 
arbitrary one, imposed in an effort to 
minimise the so-called “monkey chatter” 
which results. 


CAR RADIO: I believe the last kit-set 
car radio published in “Electronics Aus- 
tralia” was the up-dated version of the 
Kar-Set. Although this was a good cir- 
cuit and worked well it lacks attractive- 
ness and is not available as a push-button 
set. When I attempted to buy a dial 
assembly for a car radio, I found they 
are usually attached to a chassis and can- 
not be pad unless a broken one is 
returned. Can you suggest where I might 
obtain an attractive dial, or if not, would 
you be able to design a more attractive 
kit-set car radio? (S, D., Townsville), 


“ELECTRONICS Australia’ Information Service nnn 


As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited. degree of personal- 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
REPRINTS: For a 20c fee, we will supply circuit data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for circuit data wiil be answered more speedily if the 
circuits are positively identified and the request is not complicated by questions requiring the atten- 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 


20c PER PAGE. 


PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our 
from 50c plus 8c postage for a 6in x 8in glossy print. 
for 50c each; these show dimensions and the positions of holes and cut-outs 


available for most proj 


but give no details of wiring. 


rojects, 
In addition, metalwork dye-line prints are 


BACK NUMBERS: A fairly good selection is available. On issues up to 6 months old there is a sur- 
charge of Sc. On issues from seven to 12 months old the surcharge is 10c. Over 12 months, it is 
20c. Package and postage is 10c extra in all cases. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 


articles and projects publis! 


in “ELECTRONICS Australia" within the last 12 months. 


Note, 


however, that we cannot provide lengthy answers, undertake special research or modifications to basic 


designs. A 20c qui 


fee must be enclosed with letters to which a postal reply is required; the in- 


clusion of an extra fee does not entitle correspondents to special consideration. 


OTHER QUERIES: Technical queries which fall outside the 
the columns of 
by telephone. 


mitted without fee and may be answered throu 
Editor. Technical queries will not be answe 


of “Replies by Post” may be sub- 
the magazine at the discretion of the 


COMMERCIAL EQUIPMENT: “ELECTRONICS Australia" does not maintain a directory of com- 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there- 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 


ADDRESS: All 


juests for data and information, as set out above, should be directed to The Assist- 


ant Editor, “ELECTRONICS Australia,” Box 2728 G.P.O., Sydney, N.S.W., 2001. Other correspon- 
dence should be i 


directed to The Editor. 
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RADIO SUPPLIERS 


323 ELIZABETH ST., MELBOURNE, VIC., 3000. Phone: 67-4286 
2 DOORS FROM LITTLE LONSDALE STREET 


ESTABLISHED 1947 


“KEW” KYORITSU 
MO 65 METERS, NEW 


Size: 3% inch, mounting hole 2% inch, 
1% inch deep. 

All plus Postage 20c. 
1 mA, 5 mA, 10 mA, 25 mA, 50 mA, 100 
mA, 150 mA, 250 mA, 500 mA, 


, fe 
“NIKKA” I WATT 
NEANSCHIVERS MULTIMETERS 
ie ° 
fahioe Mca ins. RY Sees ioe 20,000 ohms per volt DC 8,000 ohms per 


$4.50 27.240 Mc (Provision for 2 Channels), volt, 
lamp DC .. .. .. .. oe e+ $4.50 Range Boost Circuit. Measuring seh eeenslt AC. 
5 amp DC .. .. .. oe ee ee +s $4.50 Up to 10 miles in open country or water. Voltage: 0-0, 3 1 10 50 250 500 1000 
10 amp DC is va ai 45 Gee Bia on S450 Buzzer Type Call System. 5000V at 30Kohm/V. 
Rete oe ae pe: 2° = ae | EE Oo bp Meee cia ecient 
1Sv » 3 3 se oe $4 Complete with leather carrying case. ‘urrent: . 
300 volts AC .. 1... ee ee vec. $5.50 e eich Resistance: 0-5 500Kohm 550Mohm. 


$175.00 PAIR Decibels: —20 to +22dB, ‘plus 20 to plus 

Capacitance: ce gery 02 uF. 

Industance: 0-500 H. 

Load Current: 0-0.06 0.6 60mA. 

Self Contained Batteries; 22.5V (BL-O015) x 1. 
1.5V (UM-3) x 2. 

Size| and Weight: 6in x 4-1/Sin x 2in, 

g. 


Meter Movement Fundamental Sensitivity: 
30uA_ FSD. 
Meter Movement Internal Resistance: 3.100- 
ohm +-3 p.c. 
Allowance: For DC Voltage range +-3 p.c. 
of specified value. 


CLEAR PLASTIC 
PANEL METERS 


MRIP. 1% inch square, clear plastic, 1 inch 
round mounting hole, 1M inch. deep. 
1 milliampere (mA) 3.50 
500 microamperes (uA) .. $3.75 
5 amperes (A) .. .. .. $4.75 


ALSO OTHER TYPES AVAILABLE. 


MR2P, 1% inch square, clear plastic face, 
1% inch round mounting hole, 
1% inch deep, 


DISCOUNT SPECIAL 
BUY BULK AND SAVE 
New Brand Name Recording Tapes 

and Accessories 


LGTH. BASE REEL REELS PER PACK 
SIZE PRICE 


150ft Acetate . 3in 
225ft Acetate . 3in 
300ft Mylar . . 3in 


4 

3 
50 uA... .. .. $5.50 5, 10, 25, 50 600ft Acetate . Sin 2 - 25 For DC Current range +-3 p.c. of 

. M0, 900ft Acetate . Sin 2 for we ee $3.75 specified value. 
EI ares Snes a as $3.75 1200tt ‘Acetate . Tin 2 for ; a ie epitage range +-4 p.c. of 
1 -. «. $5.40 1, a 10 uA :. $3.75 1800ft Acetate . 7in 2 for . i i 
199-0'100 vA $550 18, 30A .. oa70 1g00ft Mylar ae 7s 2 for a alr aaiaid range +-3 p.c. of scale 
oe oe $4, .c, ' $3.’ 2400ft Mylar . . 7in OF ke sis,..85 

eae es $398 8 volt ae wii 7s 3600ft Mylar . . 7in 2 for.. .... Foe Decibel Range +-4 p.c. of specified 
1-0-1 mA’ |. $4.00 1000 V ac. .. $4.50 TAPE ACCESSORIES value, 


PRICE: $19.75 


"TRIO COMMUNICATIONS _ 


RECEIVERS 

Trio Model 9RS9DE, four bands covering 
540Kce to 30Mc, two mechanical filters for 
maximum selectivity. Product Detector for 
SSB reception. Large tuning and bandspread 
dials for accurate tuning. Automatic noise 
limiter, calibrated electrical bandspread. S 
meter and BFO, 2 microvolts sensitivity for 
10 db S-N ratio. 


$175.00 
TRADE-IN ACCEPTED 


Head Alignment Tape, bias on am 

Reel whens ie . $1.50 
Tape Clips Packet of 75 .. $1.35 
Book ‘Tape Editing and ssatehuat 45 
Reel Holders, Pair . +» $1.00 
Tape Jockey Cloths, Pkt, Of “3. 1) $1.00 
Head-Kleen Tape, 225ft on 3in Reel $1.75 
“Tape-Clean,’”’ Cloth Tape, 3in Reel $1.75 
Head and Guide Cleaner and Tube). 


Kit 
Address “Cards, 2° Sided, Pkt. Of 30 S130 
Replacement Pressure Pad Kit .. .. $1.00 
Sensing and Cuing Patches, Aluminium, 

Pkt, OF $0 in ws ne os se as oe SLOS 
Splicing Tape, %in Wide, 300in .. $1.00 


“S" Meter ( 1 mA, f.s.d.) cal. 0-9 (with 
additional scale in 19 db. steps over S9). 


“VU" Meter, scale; minus 20 to plus 3 
VU (© to plus 3 VU in bold red arc). 
Aecuracys within plus or minus 0.5 db, at 


$5.00 
Stereo Balance Meter (1-0-1 mA_ f.s.d. 


Also other types available. 
MR3P 3 3-8in square, clear plastic face, 
2¥%in round mounting hole, 1%in deep: 


50 uA .. .. . $7.00 50-050 uA .. $5.75 


100 uA .. .. $6.75 15 volts dic. . $5.75 Le Tape, ‘ain ~~ WMAGNETIC CARTRIDGES 
500. UA 3. 1, $6.50 25 vous dc. $505 | Recs 100 Bach... ee $480 MAGNETIC CARTRIDGES 
1, 5, 10, 25, 50 30 volts a.c $5.75 | Available Separately, All Colours CMS500 Masnete Stereo Diamond, 4 

100, 250 and be a a ae Per Reel . a aaa pikes mv at 1 KHZ, 20°20,000 c/s nh grams 

500 mA .. $5.75 “VU" Meter . $8.25 Splicing Tape, ‘%4in x 100in :. tracing weight .. . we . $8.25 
P25 2% inch square, clear plastic face, | Head Cleaner .. Spare Stylus o. ++ $5.06 


MC/Magnetic Stereo, .7 7 mil, ‘Diamond 


Head and Guide Lubricant |. 
ead and Guide Lubrica 6 mV at 1 KHZ, 30-21,600 c/s, 2 


2 1/8 inch mounting hole, % inch deep. Recordee aad’ Pons Dave Oil 


50 uA .. .. . $8.75 15 volts dc. .. $5.50 Non-Slip For Tape and Phono Drives $1. pt grams Tracking Weight ae . $9.50 
oe oe $5.7: ar US as 6%, « Cee \e 
1 sue ae S75 25 volts d.c. . $5.50 PHONO ACCESSORIES Spare Stylus -_ $6.20 
1, 5, 10, 20, 50 500 volts a.c. $5.50 | 3 — Hi-Fi Stereo Record Cleaning 
250 and 500 “S” Meter .. $5.75 a ee Buses Bhs an ee 
wae oe $5.00 “VU" " ecord Jockey Clo ia: Gre ies % 
Hu 95:00) SVU" Meter’. 6:50 Record Cleaning Kit .. .. .. .. «- $2.50 
Stylus Microscope .. .. .. .. «. $3.00 
“SPECIAL” CARTRIDGES Gauge Stylus Pressure .. .. .. ~- $150 


AND STYLUS 
PCS3LS Crystal Turnover Mono in er REPLACEMENT STYLUS 
OUNEINE is au se ee a ee Ss 
Y130 Crystal Stereo Turnover Yin AT BARGAIN PRICES 
‘Mounting .. < $2.50 53/ST Stereo (S325SR) Sapphire, Suit most 
set ‘Ceramic ‘Stereo Turnover’ Yin $3.50 Japanese Portable Ree ae oyer® (forked fit- 
ounting .. ting). Normal Price 35, 75. 
Mono Ronette 105 Crystal Turnover NY/ST. Stereo (S44SR) Sapphire, Suit Ron- CLOSED CIRCUIT TV SYSTEM 
Yain Mounting .. - $4.50 ette, 105. Norm. $1.35, 75¢. CAMERA Type CA-6V, including Standard 


Ronette 105 Stereo Diamond Turnover 

Yin Mounting .. . 
8TA Ceramic Sonotone, ‘4in Mounting $6. 50 
9TA Ceramic Diamond, 4in Mounting $7.00 
BSR Type Ci, Stereo Ceramic 


D46 Stereo Diamond (D44SR), Suit Ron- 
ette 105. Normal $5, Special $3.25, 

DS51/35 Stereo Diamond (D35SR), Suit BSR 
TC8/S, etc. Normal Price $5. Special $3.25. 
D188/88 Stereo Diamond (D88SR) L.P. 


25mm _ lens and 10 yards of Video Cable 
with Connectors. 

SPECIAL PRICE: $285 inc. Tax. 
VIDEO MONITOR 8 inch Type PM81V, 
$124 inc. Tax. 


Turnover %in . . $7.50 Stereo/78, Suit BSR CI, etc. Normal Price VIDEO MONITOR 12 inch Type PM 121-V 
BSR Type TC8M Mono Ceramic Turn- $7. Special $4.75. INCLUDING AUDIO STAGE $150 Inc. 
over, Yin . «. $4.75 D258 Stereo Diamond (D96SR)_L.P. Stereo/ Tax, 
BSR. Type TC8s “Stereo ‘Ceramic’ Tumover 78, Suit Dual DN5 CDS630, Normal Price VIDEO MONITOR 16 inch Type PM-162- 
VAI wraycachh fee Ries wee wae - «+. $7.50 $7, Special $4.75. VA. $145 Inc. Tax. 
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@ We have no plans for a push-button 
car radio, mainly for the reasons expres- 
sed in your letter, SID. — the non- 
availability of suitable dial units for home 
constructors. We are not surprised 
manufacturers of car radios will not 
supply dial assemblies to home construc- 
tors, since these usually carry the set 
manufacturer's name or trademark, which 
ne wanes to be associated with his set 
only, 


DEAD LETTER: We are holding a letter 
addressed to Mr I. Fletcher, 125 Orchard- 
leigh St, Guildford, N.S.W. 2161. This 
has been returned by the postal authorities, 
after having been readdressed to 7 Aber- 
deen Crescent, Finden, South Australia, 
5023. Would Mr Fletcher please advise his 
present address, 


ACOUSTIC FEEDBACK: I have just built 
your Playmaster 118 stereo amplifier des- 
cribed in the July °67 issue and have 
good results. I have installed one speaker, 
the amplifier and record-player in one 
cabinet and the other speaker in its own 
cabinet. As the volume and bass controls 
are advanced the speaker below the record- 
player rumbles violently. If I remove the 
speaker the trouble disappears. Is it the 
fault of the components? Also when I first 
switched on the amplifier the anodes of 
the 6GW8s glowed red and I had to in- 
creasé the common cathode resistor to 
120 ohms to cure it. (C.L., Moonah, Tas.) 


@ The rumble in one channel is caused by 
acoustic feedback from the loudspeaker 
into the record player. It has some rela- 
tionship to the design of cabinet and 
player but is always a potential problem. 
It can be minimised by restricting the bass 
response of the amplifier so that any 
acoustic feedback is not high enough to 
become sustained. This is the solution used 
by the designers of commercial ‘“stereo- 
grams”: which have the speakers in the 
same cabinet as the record-player. We are 
surprised that the 6GWS8 anodes overheat- 
ed and wonder whether the supply voltage 
was too high or the electrolytic capacitor 
connected across the common cathode 
resistor was not leaky or reverse connected. 
Alternatively, the amplifier may have been 
oscillating at a supersonic frequency. It 
should not have been necessary to change 
the bias resistor. 


FREMODYNE: I would like to see a 
transistorised version of the Fremodlyne 
Four featured as a project to build, (K.L., 
Bassendean, W.A.) 


@ This project would involve a lot of 
development time as it would require a 
completely new design. We have no plans 
for such a design in the immediate future 
but will keep your request in mind. 


INEXPENSIVE CIRCUITS: I must first 
congratulate you on what I consider to 
be the best electronics magazine produced. 
It is the only magazine that caters for 
the young beginner and through to the 
older and more experienced electronics ex- 
pert. I have a regular order and always 
look forward to receiving your magazine. 
Keep up the section “The Serviceman,” as 
through this section I have been able to 
repair several receivers with similar faults 
to those described. I am limited: in finance 
and so am wondering if you have any 
simple inexpensive circuits coming up in 
future issues. Keep up the excellent work. 
(C.P., Yeronga, Qld.) 


@ Thank you for your appreciative com- 
ments, C.P., we are always glad to hear 
from readers with comments about the 
content of our magazine. We do try to 
cater for a wide range of interests and 
jike to know what our readers think of 
the magazine. “The Serviceman” will be 
glad to hear that you find his section so 
interesting and no doubt will continue to 
contribute to the magazine for many years 
to come. We cannot predict what designs 
will be in future issues, but we are con- 
stantly on the lookout for ideas for simple 
designs which we present as. often as 
practicable. 


AMPLIFIER CIRCUIT: In your layout 
of the Playmaster 115 power amplifier 
boards (published July 1967) the 25uF 
electrolytic capacitor and IK resistor 
parallel to it should be interchanged, with 
the positive connection of the electrolytic 
capacitor facing in the other direction. In 
this way the power boards conform with 
the circuit diagram. (M.G., Mt Lawley, 


@ While you are correct in detail the 
layout on the board is technically not in 
error. The components you refer to are 
connected in series and the order of 
connection is immaterial. We would not 
recommend interchanging the components, 
just for the sake of having it “right” 
because the electrolytic will not fit com- 
fortably into the space allocated to the 
resistor. 


AMATEUR LICENCE:  Wiil you pub- 
lish details for the technical requirements 
to pass the P.M,G.’s exam for,the amateur 
licence. Also, will you tell me if the fol- 
lowing circuits I have designed would be 
suitable for your “Reader Built It” page: 
two-transistor regenerative receivers, valve 
audio amplifier with .05 per cent har- 
monic distortion at 12W, frequency 
response 15Hz to 100KHz +4dB; two- 
valve TRF receiver with 6BL8 and 
6GWS8. (M.T., Mortdale, N.S.W.). 


@ For the Amateur Operator’s Certi- 
ficate of Proficiency, you will have to 
pass a written examination in electrical 
and radio theory and radio regulations, 
also a Morse code test for sending and 
receiving at 10 words per minute. 
limited licence is available which does 
not require the applicant to take the Morse 
code test, but restricts him to operation 
in the Amateur bands above 52MHz. 
Copies of previous ‘examination papers 
are obtainable from the Radio Branch of 
the P.M.G. We suggest you obtain a copy 
of the P.M.G. publication “Handbook for 
Operators of Radio Stations in the Ama- 
teur Service,” also obtainable from the 
Radio Branch, price 30c. The Radio 
Branch in the sydney area is located at 
83 Miller Street, North Sydney, 2060. 
It is possible that the items you men- 
tion may be suitable for use in “Reader 
Built It,” but we cannot say without see- 
ing the circuits. We suggest you send us 
full details for consideration. We note 
that you say you have “designed” the cir- 
cuit, Please note that nothing qualifies 
for inclusion in “Reader Built It” unless 
it has also been built and proved in 
operation. 


CATHODE - RAY OSCILLOSCOPE: 
Could you supply me with any informa- 
tion about a cathode-ray oscilloscope? 
I have obtained some of your publications 
on the subject, but the articles run over 
three months, and I only have the middle 
article, dated July, 1963. I’m mainly lack- 
ing the circuit, layout and approximate 
Spat of building the CRO. (.E., Morwell, 
ic). 


@ The oscilloscope you are referring 
to is our “Fully Calibrated CRO” pub- 
lished from June to August, 1963. Copies 
of each of the articles for this design are 
available through the Information Service 
for 20c each. The articles give all essen- 
tial data for constructing the CRO, ex- 
cept the cost which we never quote as 
prices of parts vary with brand, supplier, 
discount arrangements, etc. 
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= When writing, please make sure your 
address is complete, including the 
POSTCODE. Addition of the latter 
will ensure minimum delay in hand- 
= ling your letter. Also make sure that 
= your address is legibly written or, for = 
i preference, PRINTED, A significant i 
E i 
Pa 


USAUUCSURARNEEANT 


number of letters are returned to us 
each month because the original 
address was incomplete or illegible. 
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“OXFORD” 


RADIO CHASSIS 


INSTRUMENT 
CASES 


PRINTED AND 
ENGRAVED 
PANELS 


SPECIAL 
METALWORK 


ANT 
24-32 O’RIORDAN STREET, 
ALEXANDRIA N.S.W. 
PTT UM LL 


All distributors carry the 
full range 


VICTORIA: SOUTH AUSTRALIA: 
A. H, Nichclis & Co., Gerard and Goodman 
510 Bridge Road, Ltd., 

192 Rundle Street, 


Richmond, 
Adelaide. 


WEST. AUSTRALIA: QUEENSLAND: 
Pakbar Pty. Ltd., D. Irving & Co., 
Guthrie Street, 20 Makerton Street, 
Osborne Park. Brisbane, 


TASMANIA; 
Homecrafts- Tasmania, 
199 Collins Street, 
Hobart. 


HEATING SYSTEMS 


PTY. LTD. 
24-32 O'RIORDAN STREET, 


ALEXANDRIA, N.SW. 


PHONES: 69-3764, 69-7616 
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A FEW DROPS 


is {all it takes! 
ey 


Just a few drops to all 


electrical contacts can free you 
of your switching troubles 


SERVISOL applied to contacting surfaces 


gives a lasting and protective film, removes 
loosened deposits almost instantaneously, 
resulting in, and maintaining, low and 
noiseless contact resistance. 


SERVISOL HAS NO SUBSTITUTE 


It is contained in a distinctive can which 
has a unique spout stowed internally. 
Surfaces which otherwise may be awkward 
to treat physically can be reached using 
the spout. 


SERVISOL can be used effectively for: 


@ Variable @ Turret tuners 
capacitors @® Noisy volume con- 
@ Valve holders trols and all con- 
and pins tacts in the elec- 
@ Relay contacts trical andelectronic 
® Switches fields 


SERVISOL is world wide . . . used by all 


leading manufacturers of Radio, Television 
and Electrical Equipment. 


Price: 88C ¥% pint tin 
PLUS SALES TAX IF APPLICABLE 


Supplies may be obtained from your 
Electrical Wholesaler. 


Distributed by— 
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jacoby, mitchell & co. pty. itd. 


469-475 kent street, sydney. 26-2651 


ANSWERS 10 


RADIO BOOKS: Could you please let 
me have some information about books 
on radio. (C.J., Narrabri, N.S.W.). 


@ We suggest that our “Basic Radio 
Course” is an ideal book for a beginner 
interested in radio. This can be obtained 
through the Information Service for $1.60 
including postage., For other beginners’ 
books and for mote advanced or speciali- 
sed reading, we suggest you read our sec- 
tion on “Technical Publications” each 
month when we review a wide selection of 
books sent to us. 


READER BUILT IT: Could you please 
tell me where I can get a suitable trans- 
former for the articlein Reader Built It 
in “Electronics Australia” for August, 
1968. (I.C., Croydon, Vic.) 


@ Reader Built It articles are designs sup- 
plied to us by readers, We do not build 
up the designs and cannot add anything 
to the articles as published. We cannot 
advise on values or types where these are 
not quoted in the article. By coincidence 
however, on page 114 of the same issue, 
a transformer is reviewed from which the 
required voltages could be obtained be- 
tween pairs of tappings. It would also 
appear to have good insulation 
characteristics. 


STARTING IN RADIO: _ I have a son 
aged 13 who is showing intense interest 
in radio and reads every book on the 
subject that he can. I would greatly 
appreciate your advice as to how he can 
pursue the subject as a hobby with the 
possibility of entering some phase of the 
subject as an occupation. I would also 
like to learn the rudiments with him so I 
can participate with him in his hobby. 
Would you therefore advise me as to local 
veople to contact for reference on prob- 
lems, including an introduction to a Bris- 
bane radio amateur, (B.M., Mt. Gravatt, 
East Qld.). 


@ A suitable textbook for both your son 
and yourself to learn the essentials of 
the subject is our “Basic Radio Course” 
which is obtainable through the Informa- 
tion Service for $1.60 including postage. 
For general assistance in starting in the 
hobby of amateur radio, we sugeest that 
you contact the Queensland Divisional 
Secretary of the Wireless Institute of Aus- 
tralia for details of the W.I.A. Youth 
Radio Scheme. The address is Box 638J, 
G.P.O., Brisbane, Qld. 4001. 


AMATEUR WEATHER PICTURES: 
Would you please tell me where I can 
purchase a copy of RCA “Electronic 
Age” containing the article ‘Amateur 
Weather Pictures,’ a summary of which 
appears on page 21 of “Electronics Aus- 
tralia.” September. 1968, or the address of 
the American who wrote the article? 
(W.E.B., Yeronga, Qld.) 


@ We published the complete article as it 
originally appeared in RCA “Electronic 
Age.” We suggest that for further informa- 
tion, pet ag author’s address, you 
contact the itor. Electronic Age. 30 
i eee Plaza, New York, N.Y. 10020, 


GUITAR GADGETRY: As a member of 
a guitar group, I have appreciated the 
inclusion in “Electronics Australia” of 
various circuits such as fuzz, vibrato and 
guitar amplifier circuits. There is an ever 
increasing demand for electronic gadgets 
for guitar bands. Could you possibly pub- 
lish circuits for some of the newer gadgets, 
such as “wow wow” box, “tone bender” 
and something used in the record “Sky 
Pilot” to give a sort of aerated sound. Also 
the guitar organ, which can imitate a 
limited number of other instruments at the 
flick of a switch. The circuits required to 
change the sinusoidal waveform of 
guitar to that necessary for other instru- 
ments would be very keenly read. (J.H., 
Gardenvale, Qld.) 


CORRESPONDENTS—continued 


@ We are glad to hear that you found 
the articles on guitar amplifiers and asso- 
ciated items of interest, J.H. We will keep 
your suggestions for further articles in 
mind, but must point out that we can 
devote only a strictly limited amount of 
time to projects of this nature. 


CONVERSION TO STEREO: Many years 
ago I had an amplifier built based on 
the Playmaster 2 circuit. This has _per- 
formed extremely well. I now wish to 
build a stereo unit, but am reluctant to 
part with an “old faithful.” Is it possible 
to build another stage to link with my 
present amplifier to convert it to stereo? 
A fully transistorised unit would be pre- 
ferred. Further, your magazine recently 
published the circuit of a monotone elec- 
tronic organ—is there another circuit al- 
lowing chords to be played? (K. LeS., 
Charlestown, N.S.W.) 


@ Yes, you could convert your existing 
amplifier to stereo by the addition of a 
further complete unit, preferably using the 
same circuit and preferably interconnec- 
ing the two to give a balance control 
facility and to couple the gain and tone 
controls. A far simpler solution is to dis- 
pose of the “old faithful” for what you 
can get for it and construct a new stereo 
amplifier. If you want a_transistorised 
amplifier, the Playmaster 115 (published 
in April, 1967) would be suitable. Alterna- 
tively, the new 10-plus-10 transistorised 
amplifier may suit you better. Copies of 
the article describing the 115 may be 


obtained through the Information 
Service for 20c. 
OLD VALVES: Could you please 


supply me with some old magazines or 
the circuit diagrams in which old type 
valves are used? Nearly all my stock of 
old valves are in_their original cartons. 
(.V.D.S., Cairns, Qid.). 


@ Without a detailed (and _ time-con- 
suming) search through our files, we can- 
not say which of our earlier circuits would 
meet your requirements. However, in 
recent years we have published several 
designs intended for a mixture of valves 
and other parts. Among these are “ABC 
Three” (Feb. 66), “ABC Four” (Mar. 66), 
“ABC Five” (Aug. 66), “Basic Stereo 
Amplifier” (June 66), and “Basic Mono 
Amplifier’ (May 67). Copies of the 
articles may be obtained through the In- 
formation Service for 20c each. 


COUNTRY DOCTOR: As a country 
doctor I am sometimes 30 miles away 
from the local hospital when needed. At 
weekends, it is necessary to leave a string 
of messages as to my whereabouts. I have 
tried to aa a small pocket-sized receiver 
to “bleep” when a transmitter is used at 
the hospital but the only equipment I 
have found so far is a two-way radio 
and a pageing system which is confined 
to the capital cities. A two-way radio is 
expensive but, more importantly, the re- 
ceiver cannot be carried in the pocket. 
What I should be happy to pay for is a 
simple short-wave transmitter acceptable 
to the Post Office (for which I think I 
have a very good case) and a pocket 
sized receiver I can carry when visiting, 
playing golf or in the car. It would be 
a great help if three different bleep pat- 
terns were available. (“Country Doctor,” 
Dungog, N.S.W.). 


@ The installation which would come 
nearest to meeting your needs would be 
a regular VHF radiotelephone system, 
with a transistorised receiver fitted into 
your car and a portable receiver to carry 
with you at other times. The equipment 
would involve considerable expense and 
would be larger than you might be pre- 
pared to tolerate but that is the way things 
are at the moment. You would probably 
have no trouble in getting the appropriate 
licence for such an installation. Hospital 


ageing systems and industrial - band 
andie-talkies would be cheaper and smal- 
ler but they would not do the job. In 
fact, we doubt whether any equipment 
currently available could meet your 
specifications; you are asking for some- 
thing that is not technically practicable 
at present. For further advice, we suggest 
that you get in touch with the Radio 
pranch, 83 Miller Street, North Sydney. 


RADIO-INTERCOM ERROR: The circuit 
on page 53 of the October 1968 issue, 
illustrating the conversion of a _ radio 
receiver to function as an intercom, seems 
to contain an error. The local speaker is 
not connected in the “monitor” switch 
position, as far as I can see. (D.P., Croy- 
don, 2132.) 

@ You are right, D.P.; it’s one of those 
silly little mistakes which periodically slip 
through, despite all our efforts. Instead of 
being left unconnected as shown, the 
third lug of the local speaker switch should 
be connected to the audio output in paral- 
lel with the second lug. Sorry if it 
caused you any inconvenience, and thanks 
for writing to let us know! 


CIRCUIT ANNUAL: Have you 
thought of the possibility of issuing an 
annual of your constructional projects, 
with ig oie a yearly supplement? This 
would be of considerable assistance to 
fee like myself who are continually 
losing the issue they require. Also, have 
you a transistorised version of your ‘“Fre- 
modyne Four” receiver? (E.F., Highgate 
Hill, Qlid.). 


@ The idea of an annual has come up 
quite a few times over the years but we 
seriously doubt that we could recover the 
very substantial printing costs which would 
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PHONE 747-1606 
vA Agent: T. H. Martin Pty. Ltd., 


“6007, 84137. 
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DE-SOLDERING /SOLDERING TOOL 


This unique tool allows fast removal of 90 per cent of the 
solder on soldering tags and printed circuit board com- 


Removal of components is greatly simplified and P.C.B. and 
component damage can be avoided. 

A range of six tips for both de-soldering and soldering, 
allows this tool to be used for all applications from micro- 
miniature to standard radio and TV circuit work. All tips 
are specially plated and de-soldering tips are stainless steel 


Cat. No. M207 is Approved in all Australian States for 
mains voltage operation. Models are available for all volt- 


“M" Series Solder Tools illustrated in 


oN ber, 68 editic.:. or write for illustrated brochure to:—— 
ABCOLA PRODUCTS. PTY, LIMITED, 12 CHURCHILL ST., MONT Aeon yc: 
3127, PHONE 88-4351. 17 BURWOOD RD., BURWOOD, N.S.W., 2134. 


. + OF . Mayfield Pty, Ltd. 11 Halifax Street, Adelaide 8-4131. 
S.A, Distributor: F, R. jayfield Pty eal el : S413 1: 
Agent: Everett Agency Pty. Ltd., 17 Northwood Street, West Leaderville, 


be involved. The other problem is 
that of coping with anything over and 
above the production of a monthly maga- 
zine. No, we have not as yet produced a 
ingen equivalent of the Fremodyne 
Four. 


NOISE AND DISTORTION METER: 
Congratulations on your excellent audio 
generator in the September issue of ‘“Elec- 
tronics Australia.” However, a generator 
with such low distortion is of little value 
if one only has a CRO to observe the 
result. A noise, distortion and millivolt- 
meter would seem to be a logical com- 
panion for such an instrument. _ Seeing 
that your generator has the specifications 
of a quite expensive commercial instru- 
ment, what about an N and D meter 
comparable with the Hewlett-Packard 
HP333A? (G.W., Thornleigh, N.S.W.). 


@ We used an HP331A ourselves in 
the development of the generator but even 
this simpler unit has specifications which 
would exceed your likely requirements— 
and add to complexity and cost. We have 
considered the possibility of a matching 
N and D meter and may be able to tackle 
it at some time in the future. It’s largely 
a matter of available staff and time to do 
the development. 


FET RECEIVER: Would it be possible 
for the FET Three to receive VHF like 
the Fremodyne Four? It is able to receive 
medium and short-wave (570KHz to 30 
MHz), and 30 MHz is just below the 
frequency range of the Fremodyne (30 
MHz to 250 MHz). A FET has very high 
output wattage, so I think it might be 
possible. (D.J.A., Balwyn, Vic.) 

@ The FET Three cannot be modified to 
receive VHF. Some FET transistors are 
capable of operating at these frequencies, 
but not the type we used in our design. 
There is no connection between the operat- 
aii and the power rating of a 


ADCOLA, 


Cat. No. M207 


‘Electronics 


ward Street, Brisbane. 05. 
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SOUND PROJECTORS 
Cinevox Prefect and Hamour and 
Heath 16mm in good working 
order, 240v operated, complete 
with speaker and arnplificr. 


from $90 


CIRCULAR SLIDE RULE 
3%mn diameter. Will do the 
same work as the conventional 
slide. rule, Instructhbon book in- 
cluded. $1.25 each 

Post 10 cents, 


REFLECTOR GUNSIGHT 


Contains these lenses: 
1 Lens lin Focus, 1%in diam. 
1 Lens 1 11/16in Focus, 14%in 
diameter, 
Alr-spaced Lens, 1'4in diam, 
1 Filter Lens. 1  Graticule, 


1 Lampholder. $1.85 
Post.: N.S.W., 30¢; Interstate: 40c. 


P.M.G. TYPE 
TELEPHONES 


Standard desk type with magneto 
bell calling device. Range 30 miles, 
Uses standard batterles at each 
phone. Any number can be con- 
nected together on single line. 


(2 TELEPHONE _ SETS) 
30c cartage to rail, Freight pay- 
able at nearest attended railway 

Statlon, 
Please note we are now able to 
include ‘4 mile of telephone 
cable FREE with each set off 
Phones, . 


BATTERY CHARGERS 
240 vole A.C. Input, 
Each Battery ‘ch arger will charge 
elther 6 or 12 we volt batterles. 
2 amp. without meter, $13. 
2 amp. with meter, 15. 
$19.50 


4 amp, with meter, 
Post _N.S.W. 70¢, interstate 95c. 


MINIATURE 


ELECTRIC MOTORS 
1% to 3 volts DC, ideal for model 
boats, cars, planes, ete. Stromg 
torque. Only 
65 cents each or 10 for $4.00 

(Post 7c) 


TRANSCEIVER 

ane radio) R.C.A. America RT 

68, 24 volt. operated 10 watt out- 
pu 38-54 meg/cycles F.M. crystal 
locked. Transmitter and receiver 
using frequency synthesiser 
100 K/cs, sep 10 channel per 
meg/cycle power su ply, 

ads, mike and ad 
$90.00. 60c cartage to rail. Treight 
payable at nearest attended rail- 
way _ station. 


TRANSCEIVER 


(2-way radio) 62 set ideal emall 
ships, Hams, etc 1.6 to 10 meas 
Crystal locked or V.F.O. 
trolled 5 watt output. Complete 
with antenna, headphones “ 
mike but not alr tested. $60, air 
tested $90. Not tested incomplete 
(without accessories $25). 60c cart- 
age to rail. Freight payable at 
nearest attended Railway Station. 
(crete ennai niesanteasemisieerisanemmsnspams 


HEAD PHONES 


Low impedance mov coll fitted 
with rubber muffler ye ex- 
ternal noise, fitted with press to 
talk, mic hand microphone, 
ideal for use with all types of 
transceivers, $3.50 pair. Same wih 
black felt muffler, $4.50 pair. 

Post. N.S.W. 25e: interstate 30¢. 


RECORDING TAPE 


MINIATURE CRYSTAL 
EARPHONE 
With Cord and Plug. 75c Post. 4c. 


16 FT. WHIP AERIALS 


4-Piece, brand new. $3.75. 68¢ 
cartage to rail. Freight payable 
at nearest attended railway 
station, 
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P.M.G, Phome Jack and plugs, 25¢ 
each, 45s the pair. 
Post 7e. 


NIFE CELLS 
1.2 Volt folly charged, 4in x 3in 
x lin 4 AH. 

$1.00 each 
Post, N.S.W., 25c; interstate, 35e. 
1.2 volts 1§ AH, 8in x 4in x 2in, 


$3.95 
2.4 volt 10 AH, 6in x 2%4in x 2in, 
Post, N.S.VV.. 30c; Interstate, 40c, 


WALKIE TALKIE TWO 


WAY RADIOS 
P.M.G. Approved Citizen Band. 
6 transistor; $50 per set of 2. 

ransistor, $75.00 per set of 2. 
Post. N.S.W., SOc3 interstate, 60c. 


aaa TYPE KEY SWITCHES, 


Se each, Post., 15c. 


43 x 40 conted Lens with tripod. ge 


$10.95 


30 x 30 Power Coated Lens. 
Brand new. 


$3.75 


60 magnification with a 60cm 
coated objective lens, 
With tripod 


$23.00 
Ag Illustrated. 
Postage, 95c; interstate $1.20, 


HIGH STABILITY 


RESISTORS 
LR.C., brand new Yaw., lw, 2w, 
tolerance between 1 and not ex- 
ceeding 5 per cent Including IK, 
27K, 100K, 180K, 
820K, ohms. Usual 
price 40c each, $0 assorted dif- 
ferent valucs for only 


Bick Post 15¢. 


522 TRANSCEIVERS 
100 to 180 m/cs. 


. 


TYPE S POWER SUPPLY 
(240 Vag. supply for AT 5-ARB) 
sult ma@t types of Disposal trans- 
mitters and receivers outputs 250 
volt, 10ma, $50 volt 200ma, 300 
volt 100ma, $30.00, 


TELEPHONE WIRE 
21 gauge copper, plastle covered. 
Ideal telephone or bell wire. 
1,320%¢ coll of twin (cqual % 
mile). $7 per coil. 
Post, N.S.W, 70c; interstate $1.20, 


SWITCH BOARD FRAMES 

Steel ex-P.M.G. Height 45in x 

27in x 34in, will make ideal test 
bench. $10. 

$1.00 cartage to Rail. 

Frelght payable af nearest attend. 
ed railway station. 


SCOOP PURCHASE 
Gramo, Motors. New. Made in 
U.S.A. tors -240 volt A.C, 
$0 cye. Only $2.73 
Post, N.S.W., 30c; interstate, 40. 


CO-AXIAL SWITCH 

76 ohms 4_ positions 
can be motor driven completely 
waterproof 70 ohms type con- 
nectors, Housed in. metal case 9” 
x x 8” $8.00 each. Post 
N.S.W. 70c. interstate $1.20. 
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"$7.85. Post, 32e. 


VALVES 


BRAND NEW 
IN CARTONS, 

Speela) discount for quantity 
S5BPL $3.50 
X61M $2.20 
Cvss0 = $1.50 
TH6G 
832 
6F13 
GAKS 
6X4 
6F8 
12SK7 
VR1120 
VRIIS 
VR6S 
VTéc 
AUS $1.00 


SOc 
S0¢ 
13¢ 
28¢ 
1S¢ 


CVv2184 $2.95 


223 Se 
6AGS S0e a9 $1.25 


12AUT =$1.00 GAKSW $1.50 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 


TELESCOPES 


3@ x 40 with Tripod 


$7.95 
Post N.S.W. 70ci taterestate $1.20 


EX ARMY TELESCOPES 
4x 40 Handley $6.50 
7x 40 Otway telescope, $9.85. 


Freight payable at nearest attended 
railway station. 


C.M.A. CABLE 


240 vole 3/.036 black, new and 
perfect. 100yd rolls $3.00; 6 or 


more. 
$2.50 


30¢ cartage to rail. Freight payable 
attended _— railway 


MICROMETERS 


Brand new Slocombe,  1in-2in, 


VIBRATORS, 6 volts, 7-pim 75¢ 
each. 


UNISELECTORS, 4 BANK, $4.00 
Post, N.S.W., 2Scs interstate, 30c. 


INSTRUMENT TRIPODS, sturdy, 
wooden frame, Le adaaniane = 
tend to 4f¢ 6in - $13.00 


ee ir MOTORS ‘MAGSLIP. 
+ os «- $5.25 ea. 
Nb. a ‘Two. WAY RADIOS 
Sold as is without power supply. 
leads, accessories, ete. Only $15. 
Or complete with above gear, $35, 


BINOCULARS 
PRISMATIC. Coated Lenses. 
— yaw cempiave ies case. 


oe oe $18.75 
oo os oe $22.15 


Post, N.S.W., 70c; interstate, $1.20 


3000 TYPE RELAYS 
P.M.G, 200 Ohm — 1.500 
Coll, $ each. 


MINE DETECTORS 
Ex A.M.F. with Instruction Book. 
Complete in wooden case. Ideal 
for plumbers, councils for locating 
buried pipes, etc. Freight payable 
at nearest attended 
station, 


railway 


$39.00 


4 DIGIT RELAY 


COUNTERS 

$0-volt Di sult slot car, Lap 
unters, ete, 

$1. 25° each. Post 13. 


ALTEC STUDIO 


coon vies eta e 
estern Electric, top ite 
origional cost $250, Ideal 
Studio, musie ene ee, 
Chorch and play ee en 
Fraction of original 
Price on Applicatl 


240 VOLT 
522 POWER SUPPLY 

Supplies all necessary voltages to 
Operate $22 transcelver from 240 
VAC, Complete and ready to 
plug in, $30,00. 

SPECIAL icky dip valve offer, 
18 new valves in cartons for only 
$2.00. We haven't got thme to sort 
them, so you reap the benefit. 

Post, 60c. 


SOLENOIDS 
Salt 
miniature 


ete. 
—" 


$ Post, 16¢. 
amp. 24 volt, 1/8in 
push movement, 
, Post 10¢, 


LENSES 
TOP GRADE ACHROMATIC 2in 
DIAMETER, 20in FL; ideal as 
telephoto lens, felescone objectives, 


Postage * 46c. 


CONDENSER LENS 
24%in DIAM. 2in FL. $1.50 each 
or $2.50 per pair. Post 21c. 


CONDENSER LENS __ 


1¥zin diam., 142FL. 50c each. 
Postg. 17c. 


POUR CHANNEL 
BRANCHING AMPLIFIER 
With din Vo. meter GLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced input 
and output. Ideal for outside 
broadcasting, etc. 


39.50 
MONITOR atta 


UNIT 
Ex-A.B.C., consisting of low re- 
istance Bin 8 er im Acoustic 
le Box, 


$37.50 


TEN CHANNELS 
VHF TRANSCEIVER 
Types 1TR1934 100-128 meg/cys. 
and TR193$ 125-150 meg/cycles. 
28 volt DC operated AM_ single 
crystal locks both TX and RX on 
same channel ‘ complete with 

generator, 


$33.00 


CRYSTAL CALIBRATOR 
With 500Ke crystal up to 32 
meg/ cycles. 


$15.00 


BENDIX BC221 


FREQUENCY METERS 
Built-In 240 volt power supply, 
perfect condition. 


90.00 


AMPLIFIER 


Subminiature 4-Transistor, Axdio 
Push-Pall. 


$7.00 Post 50c. 


Deitch Bros. 


70 OXFORD STREET, SYDNEY, 2010 


SORRY, NO C.O.D. 


ANSWERS 10 CORRESPONDENTS—confinued 


STENCIL CUTTER: Something that I 
would like to suggest is an electronic sten- 
cil cutter, which would cut stencils to 
match original drawings or typing by 
scanning them simultaneously. The com- 
mercial machines are very expensive. I 
have begun to work on one of my own 
and, while the mechanical part is easy 
enough, I' have had only limited success 
with the electronics. My experiments sug- 
gest that the scanner and cutter need to 
work at not less than 200 lines per inch, 
the drum revolving at about 230 times a 
minute. Cutting is done by a fine needle 
with an applied voltage of about 250. 
The stencil forms part of the DC circuit 
and the current flowing through it burns 
small holes in‘ the stencil. The photocell 
which reads the copy needs to operate 
to frequencies up to about 11,000Hz, as 
also does the! amplifier controlling the 
instantaneous potential on the needle. I 
tried a 6AV6 valve, putting about plus-6V 
on the grid to reduce the voltage across 
the valve. This; worked but I don’t know 
what the effect’ on the valve might have 
been. My other suggestion is to use a 
thyristor. (C. McL., Broken Hill, N.S.W.) 


@ We must confess that we have never 
as much as considered such devices until 


your letter came to hand. We can’t make 
any immediate promises ourselves but the 
chances are that some reader has worked 
out a scheme to do what you have in 
mind. If so, we would like to hear about 
it, for possible use in the “Reader Built 
It” feature. 


AMATEUR LICENCE: I am preparing 
to study for an amateur licence and 
would like to suggest that you publish 
something similar to “Getting Your 
Amateur Licence” as presented in 1954. 
I am sure that this type of article would 
interest many, and not only intending 
amateurs. (R.T., Dandenong, Vic.) 

@ We will keep this idea in mind, R.T., 
but it must be realised that it would be a 
big undertaking and we cannot promise 
nything for the immediate future. In the 
iueautine we suggest that the Basic Radio 
Course may provide part of the answer 
for those who need to brush up on basic 
principles as well as the more specific. 
aspects. There are a number of amateur 
textbooks which can supplement this, such 
as the A.R.R.L. and R.S.G.B. Handbooks, 
plus a course from the Wireless Institute 
of Australia. 


W.I1.A. YOUTH RADIO SCHEME 


(Continued from page 157) 


Camp Technology 1968-1969 


During the summer school holidays the 
Inter-School Christian Fellowship holds 
“Camp Jecheoloe at the Scripture 
Union property, e Grange,” located at 
Mount Victoria in the Blue Mountains, 
N.S.W. The camp caters for High school 
boys interested in electronics and or 
photography. 

The electronics program includes prac- 
tical projects in the field of amateur 
radio. The camp _ operates its own 
station under the call sign WK2BCT. 
Audio, t: recording, radio control, com- 
puters, electronic music and model rail- 
way control systems are also included in 
the studies. 


The technical sessions consist of con- 
struction and testing of projects, with in- 
struction by the leaders. A practical and 
theory program is conducted specifically 
for those who wish to sit for the W.I.A. 
Youth Radio Scheme examinations. 


The work is organised by men who are 
qualified in the various subjects and who 
are willing to share their knowledge and 
experience with others. Interested second- 
ary school students are invited to contact 
the Secretary, 239 Elizabeth Street, Syd- 
ney, 2000, phone number 80-1264. 


Maitland Radio Club 


Two aoe menmere of the Maitland 
Radio Club, Johnson, Principal 
of the Moltead Verdin College, and 
A. Counsel, passed the August A.O.C.P. 
examination. These are the first two mem- 
bers to obtain their licence through par- 
Peapating in the club’s course of instruc- 
ion. 

The comittee of the club are pleased 
at the response to the activities associated 
with the club’s participation in the Boy 
Scout Jamboree-on-the-Air, a total of 80 
persons attended the club headquarters 
in Maize Street, Maitland. 

The club station, VK2BHV, made many 
contacts with Australian Scout groups. 
The most notable overseas contact was 
with GB3MLA, one of the official stations 
in England, located 35 miles from Lon- 
don. Activity on the VHF bands was not 
very high although the younger visitors 
enjoyed working VK2ZAP and VK2ZMO. 
Several Scouts have since joined the 
club’s elementary classes. 


To meet the increased interest in the 
club’s activities, courses in theory 
Morse code practice are now held each 
Tuesday evening for those wishing to pre- 
pare for the A.O.C.P. examination. 

Assistance will be gladly given to any- 
one interested in amateur radio. All in- 
quiries should be made to the Secretary, 
Maitland Radio Club, Box 54 P.O., East 
Maitland, 2323, phone 33-7286. 

Inquiries relating to the club’s maga- 
zine should _be made to the Editor, 
MRC News, at the above address. 


Westlakes Radio Club 


Ian Miller joined the Westlakes Radio 
Club three years ago to learn about 
radio. With the issue of the call sign 
VK2BJT on: October 21, Ian became the 
youngest fully licensed radio amateur in 
Australia. A fifth year student at New- 
castle Technical High School, his con- 
structional skill and operating ability are 
reported to be of a very high standard. 
Seven schoolboy amateurs are now mem- 
bers of the club. 


Another five club members have gained 
Elementary Radio Certificates awarded by 
the Y.R.C.S. They are: —Honours, with 
the distinction of over 95 per cent — 
David Wallace and Robert Day. Credit 
—tTrevor Harris and Terry Parker. Pass 
to Patrick Scully, who is only 10 years of 
age. 

The club station, VK2ATZ, participated 
in the VK-ZL-DX contest held in Oc- 
tober and made a respectable score of 
3,545 points. In all, 20 different prefixes 
were worked. 

The Club Secretary, Bruce Morley, was 
successful in gaining the A.O.L.C.P. in 
the August examination. 


Tasmania 


An increase in Youth Radio Club ac- 
tivity is expected in Tasmania in 1969. 
Five schools not previously enrolled are 
expected to register. Active clubs during 
1968 were Taroona High School and New 
Town High School in Hobart; Queechy 
High School; Deloraine High School; and 
Marist College, Burnie, in Northern Tas- 
mania. 


A group at the Hobart Teachers’ Col- 
lege recently affiliated with the scheme. 
This group in under the leadership of B. 
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L. Jones, VK7TA. They will be making 
application for their own call sign for 
the club station. 


South Australia 

Four members of the Elizabeth Amateur 
Radio Club gained pass awards and one 
a credit award in the recent Junior Cer- 
tificate examination. 

In the Elementary Certificate examina- 
tion at the Port Pirie Youth Radio Club 
there were four pass, two credit and one 
honours award made to successful candi- 
dates. 

An Elementary Certificate examination 
was held at the end of October for stu- 
dents at the Prince Alfred College Club 
in Adelaide, This is the first time candi- 
dates have been entered for Y.R.S. cer- 
tificates by the club. 


Christmas Island 

From Don Reed, VK9DR, comes news 
of activities at the Christmas Island Radio 
Club. The club now have the HI-gain 
14MHz and 21MHz beams used by Don 
Miller on his DX-pedition to Cocos ‘Keel- 
ing Islands in 1967. The Club stations 
VK9XI and VK9DR both operate on the 
South-East Asia net frequency of 14.32 
MHz at 1200 GMT for contact with Aus- 
tralia. 

A number of club = members sat 
for the special A.O.C.P. examination in 
September. Don also gave some helpful 
hints on the construction of Quad an- 
tennas, which will be included in next 
month's notes. =| 


Introducing the NEW 
30 Amp HEAVY DUTY 


STRIP WIRE CONNECTOR 
with the INSULATING PLATFORM 


Wire connector 
completely in- 
sulated. 


Designed 
safety. 


for 


Prevents loose 
wires . Becoming 
“Live™ 


Minimises short 


circuits. 


Pre-cut for easier part- 
Speed 


N 
FEATURE Siaaie Handling 


AVAILABLE FROM ALL WHOLESALE 
HOUSES THROUGHOUT AUSTRALIA 


DISTRIBUTORS: 
N.S.W.: ‘ 
thurst Rd., Carlton—546-6144. QLD.: 


Jones & Park Pty. Ltd.. 85 Flan: 
H. Martin Pty, Ltd., Martin House, 56 
.» Brisbane—2-0555. S.A.: H. R. 
Sons Pty Ltd., 303B Prospect 
Blair Athol—65-6248; After Hours, 
4. avon Everett Agency 17 
wo! St... West Leederville, Perth— 
OT ASNANIAS G.E.C.-A.E.I. (Aus- 
tralia) Pty. Ltd., 164-166 Elizabeth St., 
Hobart—34-3966, 187 Brisbane  Strect,. 
Launceston—2-2041. 


AMPERE ELECTRICAL 
MANUFACTURING CO. 


174-176 HIGH ST. PRAHRAN, 
MELB. 3181 PHONE 51 4333 
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BIGGEST AMATEUR RADIO EVENT 


(Continued from page 18) 


amateurs can afford the Collins, Drake, 
Swan and Nationaj gear that was on 
show. Heathkit is popular, though, be- 
cause it caters for that obsession of 
radio amateurs to “fiddle” and con- 
struct, yet it provides the efficiency and 
versatility and gloss of high-class, com- 
mercially manufactured equipment. 


Very significant is the growing 
popularity of imported Japanese gear. 
Only recently have the Japanese enter- 
ed the field of amateur communica- 
tions and there are signs that they will 
dominate that field within a few years, 
just as they dominate other electronics 
markets. Price is the vital issue, of 
course; price in proportion to quality, 

An interest'ng new British product 
is the KW Atlanta, the SSB transceiver 
specially produced for export by KW 
Electronics Ltd.,  Britain’s biggest 
manufacturers of. amateur equipment. 
The Atlanta operates 80, 40, 20, 15 and 
10 metres, with 400 watts p.e.p. It has 
an attractive, modern design, refined 
tuning mechanism and = mechanical 
filter and its price is extremely com- 
petitive —- £250 sierling. 

A gimmick that was selling well was 
a British-made radar detector instru- 
ment, for smelling out police speed 
traps. Although these have been out- 
lawed in the U.S.A., at the exhibition 
the police said that their use in Britain 
was legal! 


ALWAYS RELY ON R.D.S. 


SPECIALS 
FOR DECEMBER 


30 watt PA Amp $75.10 
Signal injector SE250B 
$7.13 3 


Compax transcription 
turntable comp. $39.50 


$7.94 
$12.88 


2-stage intercom. 
3-stage intercom. 


§ ith mirror scale 
CT S00 Meter wi $13.23 


. $11.50 
69c 


200H Meter 
Small Dynamic Microphones . 


ST.708 Stereo ann 34 watts per 
channel .. . $41.25 nett 


sin Twin epee Aaa fan $10.18 
* 


The Independent Wholesaler 
RADIO DESPATCH SERVICE, 
Radio and Electrical distributors, 
869 GEORGE STREET, SYDNEY. 
Cnr. Georgs and Harris Streets. 
Phone 211-0816, 211-0191. 
Open Saturday mornings. 
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As an experiment this year, and 
with a view, perhaps, to turning the 
exhibition into a full convention, some 
technical lectures were offered to 
visitors—on HF communications, SSB 
equipment, the work of the radio and 
space research station and SHF systems 
for communications. 


Displays of equipment are fine, 
technical lectures and symposia are 
fine, but what the radio amateur wants 
most at these gatherings is the chance 
to meet his friends and talk. And talk 
they do! Here radio amateurs have a 
chance to put a face to a voice, a voice 
that may have been disembodied 
through years of contacts and across 
thousands of miles. Churchill said 
“Better jaw-jaw-jaw than war-war-war” 
and radio amateurs of all nationalities 
are ardent subscribers to that school of 
thought! 


A recent innovation at the exhibition 
was introduced because London is the 
tourist crossroads of the world—an 
Overseas Visitors’ Reception, Each year 
the attendance at this event increases 
significantly, This year there were prob- 
ably at least 100 foreign visitors, the 
numbers implemented by a_ charter 
group of members of the First Class 
Operators’ Club, from the U.S. Experi- 
enced amateur radio travellers at the 
party said this was by far the greatest 
informal gathering of international 
radio amateurs that has ever met any- 
where! | 


COUP LL CCC CUCL LLL Lo 


2-NESS OF THE 2 


(Continued from page 11) 


ments of this work have resuJted in 
the Cyclops Lf project at the N.P.L.. 
in which the relative positions of “fit” 
of the n-tuples have been used explicit- 
ly to give greater discrimination. 


Current investigations are directed to- 
wards the development of an econo- 
mic machine for the recognition of 
mixed font and hand-printed numerals 
and capital letters. The n-tuple tech- 
nique will still be employed, but only 
to record the small-scale features of a 
character—corners, lines, crcssings, etc. 
-—so that the character can be recog- 
nised by a system operating on a list 
of these features and their relative posi- 
tions. A hittle reflection will show that 
there is a large variety of ways of writ- 
ing or printing even a simple character 
like a 2. People may write it with small 
loops at top or bottom left. and type- 
writers put serifs and heavy blobs 
and there. Figure 1! shows that the 
cften-joked-about N.P.L. standard “2” 
simply does not exist. 


This makes a formal description of 
the “2-ness of a 2” very difficult, yet 
it is important to be able to detect this 
elusive quantity with the hardware of 
a recognition machine, The mind 
boggles at the difficully of reading 
some of the cursive script which is in 
everyday circulation, and it looks as 
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ere - 


though some of these problems are with 
us for some time to come. 


The Cyclops project has led to in- 
teresting discoveries in the physivlugica! 
field, involving the workings of the 
human eye. Dr Christopher Evans has 
carried out experiments in which sub- 
jects look at a simple diagram of a 
cross inscribed inside a circle, while 
a photographic flash bulb is fired. They 
then close their eyes and look at the 
after-image on the retina. Instead of 
disappearing gradually and piecemeal, 
first one whole arm of the cross, then 
another, then the remaining two dis- 
appear, always in complete wnits. 


Dr Evans believes now, with much 
experimental evidence to back his 
theories, that this indicates that the 
brain builds up its picture out of dis- 
crete elements and that these corre- 
spond to rows of living cells in the 
brain which somehow scan and identi- 
fy lines and other features in the scene 
presented by the eye just as the Cyc- 
lops linear viewer scans writing. Ulti- 
mately Dr Evans hopes to learn from 
the eye itself to help in the design of 
future reading machines. Ss 


AVUUOUOUECTUACLEOUBEAEORHUERUSEHEACRNO FIERO! 


CRYSTAL CLOCKS 


(Continued from page 69) 


it would be desirable to have a second 
dial which could be stopped at the 
moment a sextant sighting was taken. 
Facilities would be needed to enable 
this dial to be reset when the calcula- 
tions had been made. This is a reason- 
able request, but we are worried by 
the natural tendency of most synchro- 
nous movements to continue running, 
for up to one second, after switch-off. 
Various solutions are being considered. 


As an outcome of this extra dial 
concept, there may be instances where 
a number of dials are required. This 
could be done by providing a higher 
power audio amplifier, capable of 
supplying the load, and driven from 
50Hz from a divider chain, 


So far, we have assumed a readout 
device in the form of a conventional 
clock dial, either 12 or 24 hour. Of 
the commercial units available, there 
appears to be a following of this age- 
old method, as well as a_ digital 
display. We have considered the possi- 
bility versus the desirability of a digi- 
tal display and our reaction has been 
that the latter, although very desirable 
in many instances, would be quite 
complex and costly to produce. In 
short, we feel that it is not a system 
which we can consider seriously at this 
stage and we will concentrate our 
efforts toward driving a suitable con- 
ventional clock dial unit. : 


This seems to have covered most of 
the ground as far as reader suggestions 
are concerned. Suffice to say that 
provided the suggestion is a reasonable 
one and can be done technically, with- 
out undue complexity, we can see no 
reason why they could not be pro- 
vided directly, or made an optional 
extra. The interest of some staff mem- 
bers here is such that the subject of 
crystal clocks is being given more than 
average attention and we hope that 
results will benefit accordingly. =} 


CLASSIFIED 
ADVERTISING 


Advertisements in these columns cost $0.60 per line. 


nine letters. 
lins, 


Please note: 


Each line contains the equivalent of five words each of 
Minimum size of advertisements is two 


PAYMENT MUST ACCOMPANY 


ALL ADVERTISEMENTS EXCEPT THOSE PLACED 


tising 


Manager, EL 


BY ACCREDITED AGENCIES. Your advertisement 
for the January fssue must reach our office before 
December 5. Address 


a as advertisement to the Adver- 
TRONICS Australia, Box 2728, 


G.P.0., SYDNEY, 2001, N.S.W. 


FOR SALE 


TY PICTURE TUBES: 


Reprocessed, rebulit and/or reconditioned, We 
have purchased additional equipment and we 
now have the largest plant of its kind in 
N.S.W. Dellvery to the trade as far as Manly, 
Pymble, Parramatta and Liverpool. Most 
suburbs same-day service. We can beat 
price in the Sydney area. 
enced types available In 23in, All 

964 Australian types available, Price list 
sen to, phos in the trade, Sure Brite Pty. 

“” yy) *Sictoria St.. Lewisham, N.S.W. 
piste Bess 63, Brisbane area: 1120 Oxley 
Road, Oxley. 


MODEL RAILWAYS. Rivarossi, Tri-ang, 


Promot mail order service. Write for free 
price sts one packing and postage on all 
orders. Pye Eeoructions, 15 Hamilton St., 
Gisborne, Vic., 3437. 

SELL all back Issues, “Electronics Aust." In 
stock at all times. 1939-56 coples 30c, 57-63 
40c, 1964 to date boc, Post free, ¥, Weir, 56 
O'Conner Hoberfield, N.S.W. 2045, Syd- 


ney. 789- 569. Wanted to buy copies also. 


MODEL BEAM ENGINE castings, blueprints 
model engineer desig . Bolton, 72 King St., 
Sydney. Catalogue $1. 


NEW Oo78e for $2 or SOc_ ea. OC44, 45. 
a AC128, OA210, 75c. ea. 
AFII6N, 117N, OA31. 
Power types. 2N178, 
OC28, 29, 35 
Oe oe ie 


$1 ea. 
$1.50 
70. 


A. sales. id 
Eleciranics Box 6 ae 
S.A. S001. 


GRUNDIG YTS340 de luxe $i Bopees full stereo. 
Demo anradel complete WA &-watt 
. $45. cvmianter bikers Spr Ss: 
5 a Miatiara 10-10 stereo U/L 
uitar ap. 1SW 3 input Fematon $38 
Kuno's TV, Kandos, N.S.W. Phone 77. 


COLLARS tudio deck, four track, 40. 
Sankows' ky Box 25, Stones Corner, Qid. 
4120°"97-2080. 


$450. Apply after 
Dec.. R. King, Rickard. Rd, Berowra, 
N.S.W.. 2081, Phone610-1307. 


MAGNETIC HEADS, Miniflux 8 and 16mm non- 
scratch film edse types. Film striping. pre- 
amps, projector parts. Films sound, sell, buy 
or exchange. Halpin, 12 Swinburne Avenue, 
Vis. 3022. 81-4724, 


CUSTOM-BUILT 
audlo, etc. 
Amplifiers, 
Rectifiers, 


TRANSFORMERS: Power. 
Single or quantity production. 
P.A, systems, battery chargers. 
electric motors, transistor radios. 
General engineering, fitting and turning, 
pheetretal work, etc, Parkinson Transformers. 
lelgh Box 523, ‘South Brisbane. Phone Been- 


OOuF, 28c: 
Sack, 15c; 2SuF, 


it-Sets  Aust., Box 
N.S.W. 2099. 


COMPONENT SPECIALS, 2'2In round. 8 ohm 
speakers, $1.20; Gin ferrite rods, 45c: Apias 
power. transistor, $1.20; plug jack set. 8mm. 

2c; isto art “ine ca ic; rod aerial. 
Tin geections, 


extends to 8Sc: 8-pin 
$c strips, per dozen, Orders over 

5 post oe: Kitesets Aust., Box 176, 

Dee Why, N.S.W. 2099. 

RESISTORS: New, top- rade, 1/2W, er 
cent tol., Sc each or $5 ‘per 100: Ww 
types, 4c each or $3 per 100. Any ale 
between 1 ohm and 10Meg. We supply to 
your. individual lists Post free for orders 
over SOc. Kitsets Aust., @ox 176, P.O.. 


Dee Why. 2099. 


CONVERTERS, H.F. to B'cast. Suitable fire bri- 
gade, fishing, Stonecroft Designs, Upper Bea- 
consfield, Vic. 3608. 


30c; 57-63, 40c; 64 to date, SOc. Post free. 
Amateur Radio Supplies, 113 Henley Beach 
Rd., Mile End, S.A. 5031, 57-6788. 


FOR SALE 


REceR ei TAPE, new, guar. 600, $1; 
Sx $. 957 x abo. 33 65 all Mylar. 
7x 1200: Vi Cassettes from $1.45. 
Zin Reels, SOc. Write for full list, Lowest 


prices for all equipment 


and sonesories. 
A1MO, Box 15, Footscray, views 


BURGLAR ALARMS, 12v 150uA. Transistor 
control units, $12 plus 12'2 pc, S.T. Unit 
on 4 x plate and git $16 plus S.T. 
4'2V rotary sirens, $10.50. All above plus 
6O0c p. and post. Foil tape terminals, mats 
key switches, bells, reed switches. Infra-red 
ray unit. Complete quote and Installation ser- 


vice to Insuran v 
BORE ENTERPRISES, 
802 once Road Doncaster, Vic, 


Phono 848-13 
COMMUNICATION Receiver, ARS Polaroid 
colour camera, antiques. 8 Brandon Ave., 


Bankstown, N.S.W. 


READER SERVICE 


ELECTRONIC ORGANS, Do not bulid yourself 
an organ without first finding out about the 
Superb Schober (U.S.A.) Assemble-it-Yourself 
Kits. inquiries to Schober Organs (Australia), 
124 Livingstone Ave., Pymbie, N.S.W., 2073. 

(Mail only, please.) 


TRANSFORMERS wound output or mains and 
ppecials to order. Paris Radio Electronics. 7a 
urton St., Darlinghurst, N.S.W. 31-3273 


CLASSIFIED ADVERTISERS PLEASE NOTE: 


When using P.O. Box number In your ad- 
vertisement. please endorse your fetter or 
coupon with your residential address. 


THE ADVERTISING MANAGER. 


REPAIRS % recelvers, transmitters, construction 


testing; alignments; Xtal conv., specialised 
electronic equip, Eccleston Electronics, 146a 
Cotham Road, Kew, Vic. 80-3777. 


TAPE to disc service. Take advantage of W. 
and G. Records’ professional experience: when 
next meeeing tape to ae service. W. and 
G. Record Processing. A'Beckett 
Street, Melbourne. 329-7255 


TAPE TO Bis SERVICE tape duplicating. Your 

old 78s 33. Have your group recorded. 
Latest Acuipment: Try our prices, Fidelis 
Recordings, 97 Betula Avenue, Vermont, Vic., 
3133. Tel. 87-3377, 


DOW-KEY 
COAXIAL RELAYS 


“DK60- 
SPECIFICATIONS: 
Frequency range: 0 to 500 mc. 
Power rating: one kilowatt. 
VSWR—less than 1.15 to 1, 


Technical brochure available from 
Aust. Agents, 


608 COLLINS ST., 64 ALFRED ST., 
MCLBOURNE, MILSON’S POINT, 
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READER SERVICE 


MUSICWRITER SERVICE. Musical arrange- 
ments and compositions typed out on 
special ‘“‘publisher model'’ musical typewriter. 
“Hard to read’ manuscript problems solved. 


Dolvate and commercia' delis Recordin, 


97 tula Avenue, Vermont, Vic., 3133. Tel. 
87-3377, 

PRE-RECORDED TAPES hired to members of 
Australian Tape Recording Society. _ Bi- 
monthly releases. ‘The Microphone,” news- 
papers, round robins sales, gery! ce. are = 
ounding,, Send Sc, 9in x 410. SAE S. 

Crow's Nest, N.S. és. or 


9, P.O., 
phone (02) "43-6681 after hours. 


DUPLICATING: James £. Smith Duplicatin 
Service for photostats, photo coples, eiectronic 
stencils, dressing service, extensive dupit 
cating cove Customers wanted 


r P.O. 
Box 48, hiblon, Qid., 4010, Phone 57-6612. 


YHEATRE SOUND and te We All amateur 
theatre and revue effects. rite for detalls 
to Custom Audio, Box AS$20, City South. 
P.0., Pitt Street, Sydney, 2001. 


AUDIO-VISUAL EXCHANGE offers you exchange 


and viewing of tape-siide shows. Far con- 
tributors and non-contributors, Enquire Frank 
Pitt, 51 Birdwood Street, Box Hill, Vic., 3128, 


POSITION VACANT 


RADIO Tradesman, senior, for new testing and 
development department. Interesting. permanent 
position. . E. Taplin P./L., Parramatta. 

-W. Appointment. Phone Mrs Collins, 

6359766 after 9 a.m, 


GYS-4 PORT PIRIE 
requires a 


SENIOR TECHNICIAN 


preferably with YT.V.0.C.P. Previous television 


experience essential. Attractive salary and 
working conditions. 
Applications should be made in_ writing 


enclosing coples only of references and full! 
details of previous experience to: 


The Manager, 
GTS CHANNEL 4, 
P.O. Box 380, 
Port Pirie. 5540 
South Australia. 


WANTED 


ELECTRONIC MORSE KEY with variable speed 
contro! and AC- Input. Taylor, 9/445 
Anzac H'way, Camden Park, S.A. 


SER VICE 


BILL TURNBULL offers you 
service on Hi Fidelity equip- 
ment tape Recorders, Com- 
munication Receivers and 
Electronic Test Equipment. 


25 years experience 
All work guaranteed 


BILL TURNBULL 


Il ELLALONG ROAD, 
CREMORNE, N.S.W. 90 4825 
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“ELECTRONICS Australia” 


SPECIAL ORDER FORM 


Guarantee yourself a complete set of issues for 
your library with no copies missing. 


SUBSCRIPTION RATES 
PER YEAR 
Australia, New Guinea, Fiji $4.00 
New Zealand $5.00 
United Kingdom and British Commonwealth $6.00 
Elsewhere $6.00 


POST THIS COUPON TO:— 


The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney, 2001, Australia. 


Enclosed is $ . .... years. Start with 
(Please use cheque, money order, etc. Do not enclose cash) 


176 ELECTRONICS Australia, December, 1968 — 


oe 80 
A.C.E, On aides Lee ee SO. ASI Pee 
Adcola Products Pays hee oe les ee BS, 179 
Aegis Pty. Ltd Pee ET | 
A Ltd, . an 
Ama Wireless (A Ltd, ‘Yo 99 
Amataamatea, i Wireless Vaive Ge. Pty. we 44 
a mice Pave Lid : Uo 
s Specialists . : 118 
Attroni "Aus ii m 5 Load + 36, 162 
Audi ngineers 403, 132, 166° 
Atsiolian Caneel, fiaice fb eh back’ cover 
ca ‘Sound and. TV cee Wektde ss ss 146 
Beech acai “coi and ‘Sinotas : 143 
Bright Star Radio ..... ecatets i 
Broadway Electronics Fay, uta... |. Bz, 83 
Broadway Electronics ‘Sales Lah ts? itd. +. 2&3 
Broughton, Peter G, .. .. - ++ 98 
Cans Racords ie sie ee) os!) 8D 
Central alla “Lea, » 90 
Shona an, Aerice “and 0." Pry. “Léa, 108 
charmac Pty. Ltd, ewe 150 
lassic Reshe vice... . 110, 111 
Classic Tape Recorder: We Ge lp Piehe 121 
Classified "Advertisements Nig ich marae 4.3 
Carer iége ‘Sound RSG aE NEGA ey errs 142 
‘International Pty. Ltd. oe 8 
corer Blecirie See tee ea ae oes same 
ham, . HW y pycsie bee thar 
Betch, Bice. Kigctronte Pty. bid. 1% 
ui . at) o ds le 
clea Sound ge ELA ene as ER | 
HA ts and Sale my, Ltd, .. 106, 107 
Encel Fret chs Nstaes Pty, Ltd. .. 19, 97 
Falk, Fred les) Pty, Ltd, .. .. 96 
Foot, Richard a Ms Wa Rds cle IES 
General Accessorles 48, 54 
Goodmans "touds asia} Ee Py: itd. os ae 5. 92. 93 
Gray, simon Pty, Ltd, 1D 24.116 
Gia’d. Instruments Pty, Ltd. ‘Inside Back Cover 
Green Corporation Ltd, .. .. .. ++ «+ 32 


ADVERTISING 
INDEX 


A&R Transformers Pty. btd .. 


Haco Distributing Agencies mye ae FeakelCaver 


Ham Radio Suppliers . 16 
Hele SEI) ae Ae “tra: ‘ 79, 119 
a . . Biecihts en! ea 
Homecrafts Pty. Lt dy sent ee we te ee 182 
interationsl: aGarrespondance Sc schools Pe ar) ry 
eke Broder. Core ce re ee 
coby, i 'e 14, 68 
Jacoby, Mitchell and Co, Pty a: ag 188 
J.H. Reproducers Pty, Ltd, .. .. «. 112 
Kitsets Australl See ower meer a | 
Kiapp Electronics Pty Gta he aS 
Lafayette Electronics Division .. .. . 140 
Leak, H. Jj. (Aust.) see Ltd. .. .. .. 101 
Magnetic Sound a dustri ‘ +. 124 
eb ha a "56 
Manufacturers Boece Prod. te ¥. “tta. ” ‘133, 164 
cont School of Wireless .. .. Cele BEN 
Mastersound esate = py kta. Wht \eieuigater rere 4 
lence Su Aree baie ea) 
Mullard-Australia Pty. eae lee eee 8 
National Radlo Supplies se one oe 958, 159 
hotronic reo cai 4] 
Printed Electronics Pty. “Uta. phy raga reg Sagi Ir | 
Postmaster-General's Dept... .. .. 3 
Radio Despatch Service .. .. Seite ett ea} 
Radio House Ptv. Ltd. .. .. .. .. 146, 147 
Radio Parts Pty, Ltd. dO Care onan J 
adi Vi ERGs wi rcs iiiekercsisn cee, wae 
Recorded Music Salon «+ 80, 122 
hoa Division of Plessey Pacific .. _. 28 
Rowe, H, and Pty. -- 70, 71 
Rutherford Electronics Pty, “hea, Ss. 64 
Sansui Electric Co, Ltd. ..... .. .. SO. S1 
Sato Parts Co. tiene 0 
*“Shalley, Peter Electronics Pty. Utd. |. 72 
tandard ‘Components Pty. Ltd, 
Standard pateoponas & canes Pty. Limited uae 
STA Electronics 
Stereo Sound Systems ..... .. ©. +s "se 
Tasmanex Pty. Ltd. ret oe 5 
Technical Fraining ti Pty. ‘bta, 3) 5S 142 
Tel-Lelgh-Tubes | P. . 86 
Thom: lectronic: rhs “of Aust. “Pty. Lid, ++ 36 
Translator aa fone . 85 
Trio Cor Brent eel 2 6.7 
i Turnbull, “Bil Cs . . 175 
39 
144 
88 
oe 94 
* +. 49 
Warburton Frank. Ltd. ~s +e 76, 1846 
Wedderspoon, - Pty. ORR oust 34, 134 
jectri Pty. Ltd. +. 149 
+. 135 
++ 423 
434 
148 
109 
160 


SERED SYSTEMS. == 


Ane gou confused by all the hii- hi systems 
available today ? 


Well, we would not be surprised if you were because the number of different combinations of the components we import for 
hi-fi reproduction is enormous. 


A large percentage of these combinations may be of little interest from a practical point of view but it is still time consum- 


ing to select the best components for your hi-fi system. We believe that the table and questionaire set out below may be of 
value if you are planning a new sound system. 


SYSTEM] TURN™|] BASE ARM LIFT CART™ PRE™ MAIN TUNER | WATTS|/SPEAKERIJRETAIL 
NUMBER| TABLE RIDGE AMP, AMP, TAPEREC $ 


643 MAYSTON 1001 205,99 
STA MAYSTON 802 274,73 
STL 159 BEOGRAM 1500 2200 413,50 
B ANDO 900 (900 K) 461,14 


PAS 3X | STEREO 4730 499,98 
KIT 35 KIT KIT 


BEOGRAM 1500 2400 522,46 
BANDO 900 802 547,97 
SCA 35 KIT 2400 632,45 
BEOMASTER 1400 2400 765,24 


PAT 4 |[DYN, 120 TCL 1123,42 
KIT KIT 30730 


BEOLAB 5000 BEOVOX } 1260,30 
5000 


BEOCORD 2000 DELUXE K BEOVOX | 1543,41 
3000 


i. 1. Music is mainly of interest to me as "background", and | enjoy it as such, but do not pay strict attention or wish to 
spend more than is necessary for the "background" effect. (1,2) 
2. listen seriously to the melody, rythm and general form of the music, but | am not a hi fi enthusiast. (3,4,6,7,12) 
3. The texture and detail of all instruments and their correct realistic reproduction, is most important for my complete 
enjoyment of music. (5,8 - 12) 


| prefer music played [__]soft [~ ]medium [__]very loud. Room size, in feet, is approximately[]long{__|wide[__ high. 


Please ask for further details from your hi-fi dealer or write to us direct for free literature. 


NTS Pty. Ltd...6 Railway Walk, Camberwell, Vic. 3124. Tel. 82 1256 


Printed and published by Sungravure Pty, Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 


This A.R.¥.C. Success Story Can Be Yours! 


YOu CAN DO THIS 
PRACTICAL WORK ON 
EQUIPMENT AT THE 


TRAINED By 
ARC. ? WELL 
YOU'RE THE MAN 


CAN GET OUT OP 
YOUR PEAD-END 
JOB, AND EARN 
MORE MONEY, IF 
YOU MAKE YOUR 
SPARE TIME PAY 
WITH AN A.RO.C 
COURSE. 


GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 


There is a profitable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, it is only the trained man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT 
THE COLLEGE 


With A.R.T.C. you can obtain the 
training you need. At the benches and 
in the lecture halls of Australian 
Radio and TV college or in your own 
home by correspondence ... you can 
be taught every important aspect of 
radio, television, details of every appli- 
cation of the fundamental principles. 
The course is intensely practical and 
individual. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


PTY. LTD. 
E. S. & A. BANK BUILDING, 


Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 


MAKE SPARE-TIME 
MONEY 


If you wish you can make your spare 
time earn money for you. Many 
students make extra money at spare 
time work after only the first few 
weeks. Think of all those things extra 
money can bring you, home of your 
own, car, time for relaxation, etc. 
Safegard your future .... mail the 
coupon today. 


— 


MAIL COUPON NOW 


You are invited to mail the coupon 
below which can be your first step to- 
wards securing a job or business of 
your own with good prospects, security 
and big money. A.R.T.C. will mail to you 
by return, at no obligation to you 
the big free booklet: "Careers in Radio 
and Television." This booklet will show 
you definite steps you can take for a 
better job, how you can succeed in 
life. Post the coupon, phone or call 


NOW. 


| AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 


206 Broadway, Sydney, N.S.W. 


| Dear Sir, 
| Please send. me, without obligation, your fre 
| booklet “Careers in Radio and Television.” 


Printed by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery 


